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ABSTRACT
The problem o f  t h i s  study was to  compare the  e f f e c t i v e n e s s  o f  
present ing  four modes o f  read language to  deaf  and hearing impaired sub­
j e c t s  to determine i f  developmental changes occurred in the use o f  
intra-word u n i t s  as  s k i l l  in reading was acquired and, i f  so ,  were these  
changes s im i la r  to  the developmental changes in hearing readers,,
Two groups o f  deaf and hearing impaired su b jec t s  comprised o f  
s tud en ts  a t tending  the  Louisiana School for  the  Deaf and the M is s i s s ip p i  
School fo r  the  deaf  were used in the  study,, Data c o l l e c t e d  from students  
with corresponding reading l e v e l s  a t ten d ing  the Louisiana Sta te  Univer­
s i t y  Laboratory School were used to compare the hearing impaired group 
with a hearing group,,
A s e r i e s  o f  paragraphs p resent ing  read language in four d i f f e r e n t  
c o n f ig u r a t io n s  ( r e g u l a r l y ,  word-by-word, s y l l a b l e - b y - s y l l a b l e ,  and l e t t e r -  
b y - l e t t e r )  was presented to  each subject, ,  The time required to  read each 
paragraph was recorded and the number o f  words per second read was c a l ­
cu la ted  for  each mode o f  p r e se n t a t io n ,  A comprehension t e s t  was given  
fo l lo w in g  the  reading o f  each paragraph and percent o f  comprehension was 
c a lc u la t e d  by d iv id in g  the  number o f  co rr e c t  responses  by the t o t a l  num­
ber p o s s i b l e .  Words per second read and percent o f  comprehension served  
as the dependent v a r ia b le s  fo r  the  study and were used to  determine the  
presence o f  developmental changes.
The complete s e r i e s  o f  t e s t s  were given to  each s u b jec t  tw ice  to  
v e r i f y  the r e l i a b i l i t y  o f  the t e s t i n g  ins trum ents .  An a n a l y s i s  o f  var ­
iance was performed to  compare r e s u l t s  o f  each t e s t i n g  per iod .  No
ix
s i g n i f i c a n t  d i f f e r e n c e s  were found. An a n a ly s i s  o f  variance was a l s o  
performed for  d i f f e r e n c e s  a t  each reading l e v e l ,  each degree o f  hearing  
l o s s  , and for  each mode o f  p r e se n t a t io n  in terms o f  words per second 
read and percent o f  comprehension. S i g n i f i c a n t  d i f f e r e n c e s  were found 
among reading l e v e l s  and among methods o f  presen ta t ion  fo r  words per 
second read and percent o f  comprehension. No s i g n i f i c a n c e  was found due 
to  degree o f  hearing l o s s  fo r  e i t h e r  dependent v a r ia b le .
S p e c i f i c a l l y ,  the fo l lo w in g  r e s u l t s  were obtained:
1 .  Deaf and hearing impaired s tu d en ts  show developmental changes  
in the use o f  intra-word u n i t s  as s k i l l  in reading i s  acquired.
2.  These developmental changes are s im i la r  to  the  developmental  
changes shown by hearing readers .
3.  The degree o f  hearing l o s s  does not appear to be a s i g n i f i ­
cant fa c t o r  in the  comprehension o f  read language once s k i l l  i s  acquired.
Suggest ions  for  fu r th er  research inc lude  r e p l i c a t i o n  o f  the e x ­
periment using l a r g e r  samples,  a g r ea ter  range o f  reading l e v e l s ,  and 
u t i l i z i n g  more than one i n v e s t i g a t o r .  A c o r r e l a t i o n  study comparing 
reading l e v e l  and the  dependent v a r ia b le s  may prove usefu l in p red ic t in g  
l e v e l s  at  which readers  might encounter  d i f f i c u l t y  in learn ing  reading  
s k i l l s .  An i n v e s t i g a t i o n  in t o  the  in s t r u c t io n a l  methods used for  t e a c h ­
ing reading to  hearing impaired s tudents  might provide information  
r e le v a n t  to  b e t t e r  understanding why some hearing impaired students  
develop the  reading s k i l l s  th a t  so many o th ers  la c k .
x
C h a p t e r  1
INTRODUCTION
Learning to read in v o lv es  a very complex, m u l t i fa c e te d  process  
which req u ires  a v a r i e t y  o f  s p e c i a l i z e d  s k i l l s .  Because the nature o f  
reading changes from one developmental s tage  to the n e x t ,  reading s k i l l  
cannot be acquired a l l  a t  once; ra th e r ,  there  are numerous components 
which must be lea rn ed ,  many in sequentia l  order .  Developing s k i l l  in 
read ing ,  l i k e  developing most o th er  s k i l l s ,  takes  time and p r a c t i c e .  The 
process  o f  learn ing  to  read i s  not a d e c e le r a te d  im i ta t io n  o f  the mature 
reading process  ( C a r r o l l ,  1968).
Many p r e r e q u i s i t e s  are needed by a c h i ld  before he learns  to  read.  
One o f  th ese  cen ters  around the c h i l d ' s  a b i l i t y  to  understand the l a n ­
guage he must learn in order to  read. U su a l ly ,  t h i s  means th a t  he can 
speak and understand the language with a c e r t a in  amount o f  s k i l l  before  
he begins  the reading process  (Chomsky, 1972) .  Deaf c h i ld r e n ,  who have 
never heard spoken language and who have no a u d i tory  memory, have not  
in t e r n a l i z e d  language as have ch i ld ren  who hear (Myklebust,  1964) .  For 
deaf  c h i ld r e n ,  language development w i l l  u s u a l l y  be delayed and seldom 
reaches  the l e v e l  o f  t h e i r  hearing peers (Dale ,  1974) .  Furthermore,  
because o f  the lack  o f  aud itory  s t imulus  fo r  language development,  r e ­
searchers  suspect  th a t  the coding mechanisms used by the deaf  are d i f f e r e n t  
from those  used by the  hearing (Waugh, 1970; K e l ly ,  1977).
A c h i ld  must have the  a b i l i t y  to  d i s s e c t  spoken words in to  compo­
nent sounds in order to  read. To be ab le  to  use the  a lp h ab e t ic  p r in c ip l e
1
2by which English words are s p e l l e d  and broken in to  s y l l a b l e s ,  the c h i ld  
must be ab le  to  recogn ize  the  separate  sounds composing a word and the  
temporal order in which they  are spoken. Without adequate aud itory  
a c u i t y ,  aud itory  d i s c r i m in a t io n ,  auditory  blending,  and aud itory  compre­
hens ion ,  the lea rn er  w i l l  have d i f f i c u l t y  reading (Roach, 1972) .  The
deaf c h i ld  who has never heard the sounds o f  the language and who can not
su b - v o c a l i z e  the words he s e e s  has a d i f f i c u l t  time d i s s e c t i n g  words in to
component sounds such as s y l l a b l e s  (Q uigley ,  1977).
<
The deaf  c h i l d  learn in g  to  read a l s o  has a d i f f i c u l t  time recog­
n iz in g  the correspondence between l e t t e r s  and sounds and learn ing  those  
pat tern s  o f  correspondence th a t  would help him recognize  the r e l a t i o n s h i p  
between words he a lready knows or th a t  would help him determine the  pro­
nuncia t ion  o f  unfam il iar  words (Anderson, 1971) .  The hearing c h i ld  
l earn s  e a r ly  th at  pr inted  words are s i g n a l s  fo r  spoken words and th at  
they have meanings analogous to  those  o f  spoken words.  The hearing ch i ld  
learn s  to  decode the  pr inted  message in t o  spoken words (C a r ro l l ,  1968).  
The deaf  c h i l d ,  having i n t e r n a l i z e d  few, i f  any, spoken words and having 
no aud itory  memory to  r e l y  on, f in d s  h im se l f  unable to  apprehend the
meanings o f  the message in the same way.
Reading in v o lv es  a complex p r o c es s ,  perhaps one o f  the most d i f ­
f i c u l t  o f  the lea rn in g  t a s k s .  This process  embraces a form o f  human 
behavior th a t  we would expect  to  be s tudied and analyzed with great  pre­
c i s i o n  ( S i b l e y ,  1975) .  Perhaps because o f  the acceptance o f  reading as 
a form o f  co v er t  behavior (Weaver, 1977) ,  reading has not rece ived  the  
a t t e n t i o n  by learn ing  t h e o r i s t s  th a t  i t  needs.  Kingston (1977) ind icated  
t h a t  there  does not e x i s t  a s y s t e m a t i c ,  wel l - in form ed psychology o f
3reading and th a t  a v a i l a b l e  m a t e r ia l s  cannot inad eq uate ly  be s tructured to  
be o f  much value  to  the  classroom te a c h e r .
Statement o f  the Problem
The bas ic  purpose o f  t h i s  study was to  determine the degree to  
which young deaf  and hard o f  hearing readers  could process  (read) para­
graphs in a v a r i e t y  o f  modes; th a t  i s ,  by l e t t e r s ,  by whole words,  and by 
s y l l a b l e s .  The general q u es t io n s  i n v e s t i g a t e d  were: "Are there  d eve lop ­
mental changes in the use o f  intra-word u n i t s  in young deaf  and hard o f  
hearing readers  as s k i l l  i s  acquired?" and, i f  s o ,  "Are those  changes 
s im i la r  to  the developmental changes in young hearing readers?"
S p e c i f i c a l l y ,  the study attempted to  answer the fo l lo w in g  ques­
t io n s :
1.  Will the scores  from the  f i r s t  t e s t i n g  s e r i e s  be s im i la r  to  
the scores  from the second t e s t i n g  s e r i e s ?
2. Will th ere  be a change in the  time o f  reading a t  the  2nd, 4 th ,
and 6th grade l e v e l s  due to  the  mode o f  p resen ta t ion ?
3.  Will the mode o f  p r e se n ta t io n  make a s i g n i f i c a n t  d i f f e r e n c e
in comprehension a t  the 2nd, 4 t h ,  and 6th grade l e v e l s ?
4 .  Will a c o r r e l a t i o n  e x i s t  among the  words per second r a te  and
the  comprehension s c o r e s  fo r  a l l  methods a t  a l l  l e v e l s  o f  reading?
5 .  Will the deaf  reader show developmental changes s im i la r  to  
those  o f  the  hard o f  hearing readers?
6.  Will the  deaf  and hard o f  hearing readers  show developmental  
changes s im i la r  to  th ose  o f  hearing readers?
4S ig n i f i c a n c e  o f  the Study
The e f f e c t s  o f  reading a t  a g iven l e v e l  o f  u n i t s  should be r e ­
f l e c t e d  in terms o f  reading speed and comprehension. I f  the u n i t s  in 
which the paragraphs are presented are n a t u r a l ly  used in reading ,  one 
would expect  l e s s  d i sru p t io n  in reading speed or comprehension than i f  
the u n i t s  are  a l i e n  to  the  reader.  For example,  the f a m i l ia r  u n i t s  
com ipre hen sion  are e a s i e r  to  read than the unfam il iar  u n i t s  
oo mpr ehe n s i on. By comparing the  ea se  o f  reading t e x t  in d i f f e r e n t  
l e v e l s  o f  u n i t s  and a t  various  s ta g e s  o f  reading development,  one can 
make in f er e n c e  about the normal l e v e l s  o f  u n i t s  in reading and changes in 
u n i t s  as s k i l l  i s  acquired .  The data from th ese  experiments can be used 
as norms to  compare to  the performance o f  p a r t i c u l a r  problem readers .  
Knowing a t  what l e v e l  o f  s k i l l  developmental changes are l i k e l y  to  occur  
would be he lpfu l  to  te a c h e rs  and could serve  as a usefu l  d ia g n o s t i c  too l  
in i s o l a t i n g  the  p a r t i c u l a r  l e v e l  at  which a given reader i s  having d i f ­
f i c u l t y .  Such information may u l t i m a t e l y  be he lpful  in determining such 
th in g s  as  format p r e se n ta t io n  and coding s t r u c tu r es  o f  m a ter ia l s  used in 
the teach ing  o f  d ea f  s tu d en ts .  Understanding the  progress ion  o f  deve lop­
mental changes in reading as s k i l l  i s  acquired could help teachers  o f  
reading in the s e l e c t i o n  o f  m a ter ia l s  fo r  readers  a t  a l l  l e v e l s .
L im ita t ions  o f  th e  Study
Population L im itat ions
1. The study was l im i t e d  to  s tu d en ts  a t tend ing  the Louisiana  
School fo r  the Deaf,  a r e s i d e n t i a l  school fo r  the deaf  in Baton Rouge, 
Louis iana ,  and s tud ents  a t tend ing  the  M is s i s s ip p i  School for  the Deaf,  a
r e s i d e n t i a l  school fo r  the deaf  in Jackson, M i s s i s s i p p i ,  during the  1978-  
1979 school y ea r .
2 .  The study was l im i te d  to  normal (precluding o th er  handicaps)  
deaf  and hearing impaired s tu d en ts .
3„ The study was l im i te d  to  s tudents  reading a t  the second, the  
fo u r t h ,  or the s ix t h  grade l e v e l  as determined by t h e i r  scores  on the 
Stanford Achievement Test as standardized f o r  the d ea f .
L im itat ions  o f  Instruments and Materia ls
1. Responses measured were l im ite d  to  the kind th a t  could be 
given manually and/or v e r b a l ly  and then recorded by the researcher  through 
the medium o f  pencil  and paper.
2.  The instruments used for  t e s t i n g  were l im i te d  to  t e s t s  d e v e l ­
oped by Robert C. Mathews, A sso c ia te  P ro fe s so r ,  Department o f  Psychology,  
Louisiana S ta te  U n iv e r s i t y ,  using Grey's reading t e s t  and the Durral 
reading s t o r i e s .
Val idat ion  o f  Instrument
1.  The instrument was v a l id a te d  f o r  hearing ch i ld ren  during the  
Spring Semester ,  1978,  us ing ch i ld ren  with the prescribed reading l e v e l s  
who were a t ten d ing  the Louisiana S ta te  U n iv e r s i t y  Laboratory School.
During the v a l id a t io n  period i t  was found th a t  the l e t t e r - b y - l e t t e r  mode 
was too d i f f i c u l t  fo r  the beginning read ers .  The young ch i ld ren  could  
not t e l l  when one word ended and another began. The reading process  took  
so long th a t  the  ch i ld ren  became fr u s t r a t e d  and stopped t r y in g  to  read.
The i n v e s t i g a t o r  found th at  c o lo r  coding the l e t t e r - b y - l e t t e r  mode to  
in d ic a te  ind iv idual  words remedied the problem. Consequently ,  a l l  t e s t
paragraphs a t  a l l  reading l e v e l s  in the l e t t e r - b y - l e t t e r  mode were co lo r  
coded by c o lo r in g  a l t e r n a t e  words with y e l lo w  and blue f e l t  t i p  markers.
2„ V al idat ion  o f  the  instrument for  hearing impaired and deaf  
students  was completed during f i n a l  s ta g e s  o f  t e s t i n g  and appears in the  
a n a ly s i s  o f  data in Chapter 4„
D e f in i t io n s  o f  Terms
Comprehension Score
Developmental Change
Disruption
Hearing Impaired
Pre-1 ingual l y  Deaf
Profoundly Deaf
Regular comprehension score  
Condition comprehension score
Changes in reading pat terns  as a s t u ­
dent becomes a more s k i l l e d  reader
The degree to  which a co n d i t io n  d i s ­
rupts the reading process  r e l a t i v e  to  
the  regular  cond it ion
One with a hearing l o s s  th a t  i n t e r ­
f e r e s  with the  normal development o f  
speech and language but with l e s s  than 
a d e c ib le  l o s s  o f  90 in the b e t t er  ear
Deafness occurring before the o n - se t  
o f  speech and language
One with a d e c ib l e  l o s s  o f  90 or more 
in the b e t t e r  ear
Procedure
D escr ip t ion s  o f  the Groups
Subjects  for  t h i s  study were comprised o f  r e s i d e n t i a l  students  
e n r o l l e d  a t  the  Louisiana School fo r  the Deaf in Baton Rouge, Louis iana,  
and r e s i d e n t i a l  s tu d en ts  e n r o l l e d  a t  the M is s i s s ip p i  School fo r  the Deaf 
in  Jackson, M i s s i s s i p p i .
Students were f i r s t  d iv ided  in to  two experimental groups accord­
ing to  t h e i r  hearing l e v e l .  Each o f  the two groups was then d iv ided  into  
three  groups corresponding to  t h e i r  reading l e v e l .
Group I c o n s i s t e d  o f  twenty profoundly,  p r e l i n g u a l l y  d e a f  s t u ­
d e n t s .  This group was subdivided in to  three  groups o f  s tudents  reading  
a t  e i t h e r  the second, the  fo u r t h ,  or the  s i x t h  grade l e v e l .  There were 
twelve  s tud en ts  a t  the  second grade l e v e l ,  three  a t  the fourth  grade 
l e v e l ,  and f i v e  a t  the s i x t h  grade l e v e l .
Group II was comprised o f  fourteen  hearing impaired s tu d en ts .
This group was subdivided in t o  th ree  reading groups corresponding to  
those  in Group I.  There were nine s tu d en ts  a t  the second grade l e v e l ,  
three  at  the fourth grade l e v e l ,  and two a t  the s ix th  grade l e v e l .
In t o t a l ,  there  were t h i r t y - f o u r  s u b j e c t s  t e s t e d .  Subjects  
ranged in age from e leven  to  twenty years  and from grades three  through 
tw e lv e .  The groups are represented  on the Research Design as Group I:
Sa , SB, SC, and Group II:  Sa » Sg,  Sq, as shown in Figure 1.
Experimental Variables
There were f i v e  v a r ia b le s  in t h i s  s tudy.  The two dependent v a r i ­
a b le s  were words per second read and percent o f  comprehension. The three  
independent v a r ia b le s  were mode o f  p r e s e n t a t io n ,  s p e c i f i c a l l y ,  paragraphs  
presented r e g u l a r l y ,  paragraphs presented word-by-word, paragraphs pre­
sented s y l l a b l e - b y - s y l l a b l e ,  and paragraphs presented l e t t e r - b y - l e t t e r ;  
hearing l e v e l ,  s p e c i f i c a l l y ,  profoundly deaf  and hearing impaired; and 
reading l e v e l ,  s p e c i f i c a l l y ,  second, fo u r t h ,  and s i x t h  grade l e v e l s .
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Second t e s t i n g  s e r i e s )
CO
Treatments
Each o f  the  t h i r t y - f o u r  ch i ld ren  was seen i n d i v i d u a l l y  by the  
researcher  fo r  a period o f  approximately t h i r t y  minutes .  Each subject  
was t o ld  th a t  a s e r i e s  o f  s t o r i e s  would be presented in d i f f e r e n t  formats ,  
and th a t  the experiment was not to  be considered as  a t e s t .  Subjects  were 
t o ld  to  use whatever mode o f  communication was most comfortable  to  them.
The s t o r i e s  could be read in whatever manner was most d e s i r a b le ;  
th a t  i s ,  s i l e n t l y ,  o r a l l y ,  po int ing  to  the words, us ing manual s ig n s  or 
f i n g e r s p e l l i n g  or any combination o f  the above. Although mode o f  communi­
c a t io n  was noted , i t  was not part o f  the s tudy.
There were f i v e  t e s t  packets  for  each reading l e v e l  so th a t  sub­
j e c t s  could be randomly ass ign ed  a t e s t  packet as they arr ived  fo r  t e s t i n g .  
Every f i f t h  su b jec t  r ece iv ed  the same s e r i e s  o f  s t o r i e s  to  read. During 
the second t e s t i n g  period packets  were ass igned  in the same manner except  
when the random s e l e c t i o n  caused a pupil to  be ass igned  the same packet as  
during the f i r s t  t e s t i n g  p er iod ,  then the  student was given the next  packet.
Each packet conta ined e i g h t  s t o r i e s  with corresponding comprehen­
s ion  t e s t s .  The f i r s t  s t o r y  in the  s e r i e s  was a p r a c t i c e  s to r y  in the  
regular  mode. The su b j ec t  was asked to  read the  s t o r y .  The p r a c t i c e  
s t o r i e s  were not timed but the  comprehension t e s t  was adm inis tered .  The 
su b jec t  was next given another s to r y  in a regu lar  mode. This reading was 
timed and a record was kept o f  the score  on the comprehension t e s t  given  
fo l l o w in g  the  read ing .  This  procedure was repeated for  each mode o f  pre­
s en ta t io n  u n t i l  the  su b jec t  had completed a l l  the  s t o r i e s  in the packet.
The subjec t  was able  to  p r a c t i c e  each new mode o f  p r e se n ta t io n  before  
being adminis tered a timed reading in t h a t  mode, and a scored comprehension
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t e s t o  An i l l u s t r a t i o n  o f  how s t o r i e s  were arranged w ith in  groups and a c ­
cording to  reading l e v e l s  appears in the  Appendix.
C o l le c t io n  o f  Data
The time required to  read each paragraph was measured with a s to p ­
watch and recorded.  The researcher  recorded the number c o rr e c t  fo r  each 
comprehension t e s t  and computed a comprehension score by d iv id in g  the  
to t a l  c o r r e c t  by the t o t a l  p o s s i b l e .  A d isru p t ion  s co r e ,  the  d i f f e r e n c e  
between the time required to  read a paragraph in the regu lar  mode and the  
time required to  read a d isrupted  mode, was c a lc u la t e d  fo r  each type of  
paragraph read by each s u b j e c t .
Each su b jec t  was t e s t e d  t w ic e .  Students at  the M is s i s s ip p i  
school were t e s t e d  in November o f  1978, and in January o f  1979; the  
Louisiana s tud en ts  were t e s t e d  in January and March o f  1979. The r e - t e s t  
was given to  help insure  the r e l i a b i l i t y  o f  the study and make c e r t a in  
th a t  any developmental changes th a t  might occur were due to  the modes o f  
p resen ta t io n  rather  than ind iv idu a l  d i f f e r e n c e ,  in s t r u c t o r  or researcher  
v a r i a b l e s .
A s im i la r  s tudy ,  us ing the  same t e s t s  and t e s t i n g  procedures ,  was 
conducted by Robert C. Mathews, Department o f  Psychology, Louisiana Sta te  
U n iv e r s i t y ,  with s tudents  a t  the U n iv e r s i t y  Laboratory School as  s u b j e c t s .  
Children from t h i s  study with corresponding reading l e v e l s ,  again using  
Stanford Achievement Test s cores  as  a measure,  were s e l e c t e d  for  compari­
son with the hearing impaired s u b j e c t s .  The data from each group was 
analyzed using the same S t a t i s t i c a l  A n a ly s i s  System Program.
Data Analys is
An a n a ly s i s  o f  var iance  was used to  analyze  the data gathered.  
When s i g n i f i c a n c e  was shown, the  Duncan's Mult ip le  Range, a m od if ica t ion  
o f  the T - t e s t ,  was used to  show where the s i g n i f i c a n c e  l a y .  Results  were 
t e s t e d  a t  the  .05 l e v e l  o f  s i g n i f i c a n c e .
Reporting o f  Results
The scores  o f  the two groups and t h e i r  sub-groups are presented  
in a s e r i e s  o f  t a b l e s  in order to g r a p h ic a l ly  i l l u s t r a t e  the  d i f f e r e n c e  
among the groups.  Test  r e s u l t s  were examined and con c lu s ion s  were drawn 
from the r e s u l t s .
Plan o f  Presentat ion
The remainder o f  the report  o f  t h i s  study i s  organized in to  four  
add it ion a l  Chapters. Chapter 2 i s  "Review o f  Related L i te ra tu r e ,"  Chap­
t e r  3 i s  "Design and Procedures," Chapter 4 i s  "Analysis  o f  the Data," 
and Chapter 5 i s  Conclus ions ."
C h a p t e r  2
REVIEW OF THE RELATED LITERATURE
For many y e a r s ,  researchers  have been i n t e r e s t e d  in s tudying the  
process  used by ch i ld ren  to  recogn ize  words presented to  them v i s u a l l y  
(Huey, 1908; Woodworth, 1 9 3 8 )0 Undoubtedly, t h i s  concern can be r e la t e d  
to the idea th a t  determining the bases o f  word r ec o g n i t io n  could have 
im p l ica t io n s  fo r  the i n s t r u c t i o n  o f  reading and in understanding the pro­
c e s s e s  involved in reading (Rayner, Hagelbert ,  1975).
The quest ion  o f  how language u n i t s  are processed during reading  
has y e t  to  be answered. Although one may assume th a t  regard can be given  
s i n g l e  morphemes or l e t t e r s  across  a l i n e  o f  p r i n t ,  t h i s  method i s  not 
employed by s k i l l e d  readers  (S tephens ,  1967) .  One t h e o r e t i c a l  view o f  
un it  l e v e l s  used in reading might be c a l l e d  the  h ig h es t  l e v e l  model.
This view proposes th a t  each reader uses  on ly  the h ig h es t  l e v e l  o f  u n i t s  
allowed by h is  reading s k i l l .  Thus, a beginning reader might read words 
l e t t e r  by l e t t e r  while a more s k i l f u l  reader would read in la r g er  u n i t s  
such as s y l l a b l e s ,  words, or groups o f  words (Mathews, 1976).
Results  o f  research by Gibson, P ick ,  Osser ,  and Hammond (Gibson,  
1965) in d ic a te  t h a t ,  a lthough the  beginning reader p ro cesses  short  u n i t s ,  
he has already gen era l i zed  c e r t a i n  r u l e s  concerning s p e l l i n g  and th a t  
three  l e t t e r  pseudo words which may f o l l o w  th o se  r u le s  w i l l  be more 
e a s i l y  read than o t h e r s .  Rules continue  to  be appl ied  as  s k i l l  and span 
in c r ea se ,  but Gibson's  work suggested  th a t  the  g e n e r a l i z a t i o n s  involved  
become more complex. Stephens (1967) exp la in ed  t h i s  process  as f o l l o w s :
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In terms o f  G e s t a l t  psychology,  reading may be viewed as  a pro­
c e s s  o f  convert ing  an u n d i f f e r e n t ia t e d  whole (sequence o f  
l e t t e r s )  in to  a d i f f e r e n t i a t e d  one (word). The process  e n t a i l s  
a developed s k i l l ;  the beginning reader learn s  to see  words in 
a s tru c tu red ,  organized way. Even then word c o n f ig u r a t io n s  are  
not always regarded as wholes .  Cues are u t i l i z e d  which make i t  
p o s s ib l e  to  d i s t i n g u i s h  l e t t e r s  within  the  word. When higher  
thought processes  are u t i l i z e d  by normal readers  the a n a ly s i s  
o f  wholes (words) and i n t e g r a t io n  o f  parts  ( l e t t e r s )  i s  accom­
p l i sh ed  s im ultaneous ly .  L et ters  are grouped in to  la r g er  meaning 
u n i t s .  Reading viewed thus i s  a d i f f e r e n t i a t i n g  and in teg r a t in g  
funct ion  o f  parts  and wholes ,  and th ese  simultaneous reading  
a c t i v i t i e s ,  app rec ia t ion  and a s s i m i l a t i o n ,  are in play during 
both eye f i x a t i o n s  and eye movements.
DeHirsch's (1963) s t u d ie s  on the development o f  reading a b i l i t y  a l so
showed progress ion  in d i f f e r e n t i a t i o n  and in t e g r a t io n  from ea r ly  childhood
through ad o lescen ce .
Rayner (1 976) ,  in  h i s  s t u d ie s  concerning developmental changes in 
word r eco g n i t io n  s t r a t e g i e s ,  found th a t  with in crea s in g  p r a c t ic e  and 
s k i l l  development there  was a change in a n a ly s i s  and e x tr a c t i o n  o f  word 
meaning so th at  ch i ld ren  were ab le  to  e x t r a c t  higher f e a t u r e s .  However, 
the research has not in d ica ted  what types  o f  v i su a l  information were e x ­
tra c ted  by ch i ld ren  at  d i f f e r e n t  developmental l e v e l s .  Presumably, young 
ch i ldren  beginning the reading process  have d i f f i c u l t i e s  process ing  the  
d i s t i n c t i v e  f e a tu r e s  o f  the ind iv idual  l e t t e r s  and o f t en  make errors  sug­
g e s t in g  th a t  they  were unsure which f e a tu r e s  d i f f e r e n t i a t e  one word from 
another (Marchbanks and Levin, 1965) .  Researchers think t h a t ,  with i n ­
c reas ing  s k i l l ,  the  a b i l i t y  to  process  the d i s t i n c t i v e  f e a t u r e s  o f  
ind iv idual  l e t t e r s  could become automatic  (LaBerge, Samuels,  1974) and 
the  c h i ld  would then be ab le  to  d i r e c t  h i s  a t t e n t i o n  to  process ing  higher  
order f e a t u r e s .
While i t  has been shown t h a t  word shape i s  an important cue for  
word r ec o g n i t io n  among s k i l l e d  readers  ( N e i s s e r ,  1967) ,  th ere  e x i s t
c o n f l i c t i n g  s t u d i e s  as  to  word shape u s e fu ln e s s  fo r  beginning readers .  
Marchbanks and Levin (1965) reported th a t  word shape was not a useful cue 
fo r  ch i ld ren  learn ing  to  read, while  Rayner and Hagelbert (1975) found 
th a t  word shape could be an important cue fo r  c h i ld r e n .  According to  
Gibson's  (1971) theory  o f  v i su a l  development,  ch i ld ren  perc ieve  words by 
d e t e c t in g  t h e i r  d i s t i n c t i v e  shapes ,  and both Gibson (1969) and Rayner 
(1975) found th a t  both s k i l l e d  and beginning readers  r e l i e d  hea v i ly  on 
f i r s t  l e t t e r  r ec o g n i t io n  fo r  word knowledge.
In h i s  s t u d ie s  o f  developmental changes in word recogn it ion  
s t r a t e g i e s ,  Rayner (1976) found th a t  when su b jec t s  could respond on the  
b a s i s  o f  ind iv idual  l e t t e r  p o s i t i o n  and o v e ra l l  word shape, there was a 
c l e a r  developmental trend such t h a t ,  with in c r ea s in g  age and s k i l l ,  sub­
j e c t s  were more l i k e l y  to  choose a l t e r n a t i v e s  with the same shape as the  
st imulus  through fourth grade, fo l lowed by a decreas ing  tendency to  r e l y  
on the  f i r s t  l e t t e r  s t a r t i n g  with the f i f t h  grade. These r e s u l t s  tend to  
be support ive  o f  Gibson's  hypothes is  o f  a developmental change with i n ­
creas in g  age and s ch oo l in g  in fe a tu re  a n a ly s i s  and e x t r a c t i o n ,  and the  
importance f o r  a theory o f  reading a c q u i s i t i o n  to  determine the age 
l e v e l s  a t  which d i f f e r e n t  types  o f  information are ex trac ted  and analyzed.
Many i n v e s t i g a t o r s  have reported d e f i c i t s  in perceptual learn ing  
as the primary cause o f  reading d i s a b i l i t y  in school ch i ld ren  (Bender,  
1957; F r o s t i g ,  1963; S i l v e r  and Hagin, 1960) .  This area o f  research em­
phasized the  importance o f  v i su a l  p rocesses  such as those  involved in the  
i d e n t i f i c a t i o n  o f  l e t t e r  shapes and the scanning o f  t e x t  s im i la r  to  the  
s t u d i e s  mentioned in the  previous  paragraphs. However, more c r i t i c a l  sur­
veys o f  such research (Benton, 1962, 1975; Hammill, 1972) produced l i t t l e
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ev idence  to  support the hypothes is  th a t  v isua l  and d ir e c t io n a l  f a c t o r s  
f ig u r e  h e a v i ly  in most c a se s  o f  reading d i s a b i l i t y .  In view o f  th ese  
f i n d i n g s ,  several  i n v e s t i g a t o r s  have begun to  examine other  c o g n i t i v e  
p r e r e q u i s i t e s  for  reading a c q u i s i t i o n ,  in p a r t i c u l a r ,  those  r e l a t i n g  to  
the c h i l d ' s  primary language a b i l i t i e s .  Some o f  th ese  i n v e s t i g a t o r s  
(B loom f ie ld ,  1942; Liberman, 1971; Shankweiler and Liberman, 1976) sug­
gested  th at  reading should not be viewed as an independent a b i l i t y  but as 
an ex tens ion  b u i l t  upon the spoken language.  A notable  c h a r a c t e r i s t i c  o f  
language i s  th a t  the meaning o f  the longer  segments ( s e n te n c es )  transcends  
the  meaning o f  the sh o r ter  segments (words) so th a t  a l i s t e n e r  or a reader  
would have to  maintain the smal ler  u n i t s  in some temporary s to re  un t i l  
enough o f  them have been accrued to  enable  him to  understand the meaning 
(McNeil and Lindig ,  1973) .
McNeil and Lindig (1973) a l s o  demonstrated th a t  verbal m a ter ia l s  
could be maintained in memory a t  severa l  l e v e l s :  as ind iv idual  l e t t e r s ,
as s y l l a b l e s ,  as words, or as ph rases ,  depending on the  c o n d i t io n s  o f  
input  and the ta sk  demands. Supposedly a t  some time during normal read­
ing the hearing reader t r a n s l a t e s  p r in t  in to  a s p eech l ik e  code corresponding  
to  the s y l l a b i c  components o f  words using h is  auditory  memory as a gu ide .  
Because the s y l l a b i c  d i v i s i o n  o f  words i s  determined by speech sounds,  
deaf  s tud en ts  may have a gap in t h e i r  system o f  s u c c e s s iv e  codes used in
reading (Mathews, 1977) .  Bishop (1 9 6 4 ) ,  s tudying the  r o le  o f  component
graphic -phonic  r e l a t i o n s h i p s  in reading in an e f f o r t  to  determine the  
t r a n s f e r  value  o f  t r a in i n g  ( t ea c h in g )  with ind iv idua l  l e t t e r s  as compared
with whole words,  obtained the fo l lo w in g  r e s u l t s :
1.  L et ter  t r a in i n g  was super ior  to  word t r a in i n g  in t r a n s f e r  to  
reading new words.
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2.  Component grapheme-phoneme a s s o c i a t i o n s  were not necessary  
fo r  learn in g  to  read.
3. Although one can learn to  read without component grapheme- 
phoneme a s s o c i a t i o n s ,  a p p l i c a t io n  o f  th ese  a s s o c i a t i o n s  does f a c i l i t a t e  
the learn ing  o f  new words.
Lott (1970) ,  working with beginning read ers ,  suggested th at  im­
p l i c i t  knowledge o f  sequent ia l  redundancy in f a m i l ia r  t h r e e - l e t t e r  words 
was apparent even in f i r s t  grade readers  and increased s l i g h t l y  up to  the  
fourth  grade l e v e l ,  when approximately adult  s k i l l  was ach ieved .  She 
concluded th a t  knowledge and use o f  sequent ia l  c o n s t r a in t s  develop ea r ly  
in reading.
In s p i t e  o f  the f a c t  th a t  th ere  seems to  be no known evidence o f  
impairment in the th inking  or higher mental p rocesses  o f  the d e a f ,
(Furth , 1966) ,  they seldom acquire  the  a b i l i t y  to  read a t  a l e v e l  com­
parable  to  th a t  o f  t h e i r  hearing peers  (Kavan'ash and M att in g ly ,  1972) .
Even though s k i l l  in reading appears as one o f  the most important s k i l l s  
t h a t  can be acquired by the  d e a f ,  very l i t t l e  r esea rch ,  as such, has been 
conducted in t h i s  area (Q uig ley ,  1966) other  than th a t  which has been done 
in the area o f  language development o f  the d ea f .  Language development  
must be considered d i r e c t l y  r e la t e d  to  reading in th a t  one must have i n ­
t e r n a l i z e d  a language before  one can begin to read i t  (Myklebust,  1964).
Researchers assume th a t  normal reading in v o lv es  the  progress ive  
t r a n s l a t i o n  o f  p r in t  in t o  higher order u n i t s  -  from l e t t e r s  to  s y l l a b l e s ,  
from s y l l a b l e s  to  words, from words to  phrases ,  e t c .  (H a l l ,  1961; Smith,  
1956) .  Because the s y l l a b i c  d i v i s i o n  o f  words i s  determined by t h e i r  
speech sounds ( S o f f i e t h ,  1955) ,  the  deaf  may have a gap in t h e i r  system o f
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su c c e s s iv e  codes used in reading.  In 1942, Bloomfield wrote ,  "In order 
to  read a lp h a b e t ic  w r i t i n g ,  one must have an ingrained habit  o f  producing 
the sounds represented by the phonemes" (B loom f ie ld ,  1942, p. 128) .  
Myklebust (1964) re in forced  t h i s  concept in h i s  work with the d e a f .  He 
noted th at  the c h i ld  who s u f f e r s  from deafness  from infancy (the pre-  
l i n g u a l l y  deaf)  had a marked re tard at ion  in a l l  a sp ec t s  o f  language and 
reading. Perhaps the deaf l e a r n e r ' s  inadequate knowledge o f  the s y l l a b i c  
s tru c tu re  o f  words fo r c e s  him to  code d i r e c t l y  from l e t t e r s  to  words, 
omitt ing  the in term ediate  s y l l a b i c  code (Mathews, 1976) .  Mathews went on 
to suggest  th a t  coding d i r e c t l y  from l e t t e r s  to  words may put e x c e s s i v e  
demands on working memory, requir ing  th at  a l l  l e t t e r s  be re ta ined  as a 
s i n g l e  un it  u n t i l  the completed word i s  processed ,  r e s u l t i n g  in s e v e r e ly  
l im i ted  reading a b i l i t y .
C h a p t e r  3
DESIGN AND PROCEDURES
The purpose o f  t h i s  study was to  determine the degree to  which 
young deaf and hard o f  hearing readers could process  paragraphs in a 
v a r ie t y  o f  modes to  determine i f  there  were developmental changes in the  
use o f  intra-word u n i t s  as reading s k i l l  was acquired and, i f  s o ,  i f  
th ese  changes were s im i la r  to  the developmental changes in young hearing  
readers .
Important elements  in the des ign and procedure o f  t h i s  study were 
(1) the s e l e c t i o n  o f  the s tud en ts  to  be t e s t e d ,  (2) the s e l e c t i o n  o f  the  
t e s t i n g  instrum ents ,  (3) the preparation o f  the t e s t  pack e ts ,  and (4) the  
development o f  t e s t i n g  procedures.
S e l e c t io n  o f  the  Student: The Sample
Prior to  the beginning o f  the s tudy,  permission was rece ived  from 
Harvey J.  Corson, Superin tendent ,  Louisiana School for  the Deaf,  Baton 
Rouge, Louis iana, and from Alma L. Alexander, Superin tendent ,  M is s i s s ip p i  
School for  the Deaf, Jackson, M i s s i s s i p p i ,  to have access  to  school r e ­
cords in order to  s e l e c t  s tudents  a t  the appropriate  reading l e v e l s ,  to  
d i f f e r e n t i a t e  hearing l o s s  according to an o f f i c i a l  audiogram, and to  
ev a lu a te  s tudents  a t tending  those  s c h o o l s .
The s e l e c t i o n  o f  s u b j e c t s  was l im i te d  to  normal (prec luding other  
known handicaps) p r e - l i n g u a l l y  deaf  and hearing impaired s tu d en ts  a t  the  
two s c h o o l s .  A deaf s tudent w as .def ined  as one with a 90 d e c i b l e  l o s s  or
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more o f  hearing in the b e t t e r  ear .  P r e - l i n g u a l l y  deaf  was def ined as  
deafness  occurring before the o n se t  o f  speech and language. A hearing  
impaired student was def ined  as one with a hearing l o s s  th at  in t er fe r re d  
with normal development o f  speech and language but with l e s s  than a 
d e c ib le  l o s s  o f  90 in the b e t t e r  ear .
Teachers a t  the M is s i s s ip p i  School fo r  the Deaf aided in the  
s e l e c t i o n  o f  s tudents  by completing a student information sheet  on each 
student  in t h e i r  c l a s s e s  a t  the given reading l e v e l s .  The researcher  was 
then able  to  p lace  the  s tudents  in the c o rr e c t  c a t e g o r i e s  according to  
hearing threshhold  and reading l e v e l .  The student information sh eet s  
were completed fo r  the s tud en ts  a t  the Louisiana School for  the Deaf by 
the i n v e s t i g a t o r .  A sample o f  the s tudent information sheet  can be found 
in the Appendix.
In a l l ,  f o r t y  s tudents  a t  the prescr ibed reading l e v e l s  were found 
a t  the two sch oo ls  and were t e s t e d  at  l e a s t  once .  Information gathered  
from t h i r t y - f o u r  students  was used in the f in a l  a n a l y s i s  o f  the data s i n c e ,  
fo r  various  reasons ,  s i x  s tud ents  were not a v a i l a b l e  fo r  t e s t i n g  during 
both o f  the t e s t i n g  s e s s i o n s .
Subjects  were f i r s t  d iv ided  in to  two experimental groups according  
to  t h e i r  hearing l e v e l .  Each o f  the  two groups was then d iv ided  in to  
three  groups corresponding to  t h e i r  reading l e v e l .  Reading l e v e l  was 
determined by the s tu d e n t ' s  composite  reading scores  on the Stanford  
Achievement Test as  s tandardized fo r  the deaf .
Group I c o n s i s t e d  o f  twenty profoundly ,  p r e - l i n g u a l l y  deaf  s tu d en ts .  
This group was subdivided in to  th ree  groups o f  s tudents  reading at  e i t h e r  
the  second, the  fo u r t h ,  or the s i x t h  grade l e v e l .  There were twelve
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s tudents  reading a t  the second grade l e v e l ,  th ree  a t  the fourth grade 
l e v e l ,  and f i v e  reading a t  the s i x t h  grade l e v e l .
Group II was comprised o f  fou rteen  hearing impaired s tu d en ts .
This group was subdivided in t o  three  reading groups corresponding to  
those  in Group I .  There were nine s tuden ts  a t  the second grade l e v e l ,  
three  a t  the fourth  grade l e v e l ,  and two a t  the s i x t h  grade l e v e l .
In t o t a l ,  t h i r t y - f o u r  s u b j ec t s  were t e s t e d .  Subjects  ranged from 
e leven  to  twenty years  o f  age and were in grades three  through tw e lve .
The groups were represented as  f o l l o w s :
Group I -  P r e - l i n g u a l l y  Deaf
Reading Level 2 12
Reading Level 4 3
Reading Level 6 5
Group II -  Hearing Impaired 
Reading Level 2 9
Reading Level 4 3
Reading Level 6 2
S e le c t io n  o f  the Test ing  Instrument
The instrument used f o r  t e s t i n g  was developed by Robert C. Mathews, 
A s s i s t a n t  P ro fe s so r ,  Department o f  Psychology, Louisiana Sta te  U n iv e r s i t y ,  
using Grey's reading t e s t  and the Durrall reading s t o r i e s .  These t e s t s  
and s t o r i e s  were chosen because th ey  were standardized a t  each reading  
l e v e l  and because there  were s u f f i c i e n t  t e s t  s t o r i e s  a t  each reading l e v e l  
so th a t  a d i f f e r e n t  s to r y  could be used fo r  each d isrupted  mode. Corre­
sponding comprehension t e s t s  were a l s o  a v a i l a b l e  f o r  each o f  the s t o r i e s .
Performance o f  the  Experiment
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Each o f  the  t h i r t y - f o u r  s tu d en ts  t e s t e d  a t  both sch oo ls  was 
eva luated  i n d i v i d u a l l y  by the researcher  fo r  a period o f  approximately  
t h i r t y  minutes during two separate  t e s t i n g  p e r io d s .  The f i r s t  t e s t i n g  
took p lace  in November, 1978, and the second t e s t i n g  s e s s i o n  occurred in 
January, 1979. Each subjec t  was informed o f  the purpose and nature o f  
the s tudy ,  inc luding  a d e s c r ip t io n  o f  the var ious  modal c o n f ig u ra t io n s  o f  
the s t o r i e s .  Subjects  were to ld  th a t  a s e r i e s  o f  s t o r i e s  to be read would 
be presented in d i f f e r e n t  formats and th a t  the  experiment was not to  be 
considered a t e s t ,  as such, o f  reading s k i l l s .  P a r t i c ip a t io n  in the e x ­
periment was vo luntary;  anyone had the  opt ion  o f  r e f u s in g  to  p a r t i c i p a t e  
or to  s top  a t  any point  in the  t e s t i n g  procedures .  Students were t e s t e d  
during the regular  school day.
Subjects  were allowed to  use whatever mode o f  communication was 
most comfortable  to  them, whether manual, o r a l ,  or any combination o f  the  
two. Although mode o f  communication was noted ,  method o f  communication 
was not part o f  the s tudy.  The s t o r i e s  could be read by the s u b j ec t s  in 
whatever manner was most d e s i r a b l e  to  them, such as: s i l e n t l y ,  o r a l l y ,
po int ing  to  the words,  using manual s ig n s  or f i n g e r s p e l l i n g ,  or any com­
b in at ion  o f  the above. Again, method o f  reading was noted ,  but was not  
considered part o f  the experiment.
During the ha l f -hou r  t e s t i n g  p er io d ,  the su b jec t  was presented  
each s to r y  in a packet a t  h i s  reading l e v e l .  The f i r s t  s to r y  in the  s e r i e s  
was a p r a c t i c e  s to r y  in the regu lar  mode. The s u b jec t  was asked to  read 
the s t o r y .  The p r a c t i c e  s t o r i e s  were not t im ed, but the  comprehension 
t e s t  was administered to  insure  th a t  s u b j e c t s  understood the p ro cess .
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No comprehension scores  were c a l c u la t e d  fo r  p r a c t i c e  s t o r i e s .  The subject  
was next given another s to r y  in the regu lar  mode. This reading was timed 
and a record was kept o f  the  score  on the  comprehension t e s t  given f o l ­
lowing the reading .  This procedure was repeated fo r  each mode o f  
p resen ta t ion  u n t i l  the  su b jec t  had completed a l l  the  s t o r i e s  in the  packet.  
The su b jec t  was able  to  p r a c t i c e  each new mode o f  p resen ta t ion  before  
being adminis tered a timed reading in th a t  mode and before being given  
the accompanying comprehension t e s t .
All su b jec t  responses  were given o r a l l y  or manually and recorded 
by the i n v e s t i g a t o r .  Written language s k i l l  was not part o f  the e x p e r i ­
ment; only  read language was cons idered .
The i n v e s t i g a t o r  adm inis trated  a l l  o f  the  t e s t s  during each t e s t ­
ing per iod ,  recorded the  times fo r  the  r ea d in g s ,  c a l c u la t e d  the words per 
second read, and scored a l l  comprehension t e s t s .  This was done to  ensure  
th at  a l l  s u b jec t s  were t e s t e d  and scored using the  same procedures ,  had 
the same in t r o d u c t io n ,  and worked with someone with the  same l e v e l  o f  
communication s k i l l .  The form used for  recording t e s t i n g  data appears in  
the Appendix,
T est ing  m a ter ia l s  included:
1. Packet con ta in in g  s t o r i e s  a t  each reading l e v e l
2.  Comprehension t e s t s  fo r  each s to r y
3. Answer forms for  each su b jec t
4 .  A stopwatch
5. Pen or penci l  f o r  recording answers
The p r in t  o f  the paragraphs in the s t o r i e s  was a l t e r e d  so that  
w hile  some o f  the s t o r i e s  were presented with normal spacing (regular  
mode),  some were presented with long spaces between each word (word-by-  
word mode),  some were presented with long spaces between each s y l l a b l e  
( s y l l a b l e - b y - s y l l a b l e  mode),  and s t i l l  o thers  were presented with long  
spaces  between each l e t t e r  ( l e t t e r - b y - l e t t e r  mode)„ The length  o f  the  
spacing was determined from Rayner's (1975) research with perceptual span 
peripheral cues in the  reading process .  There were twenty spaces  d i s ­
s e c t in g  each modal c o n f ig u ra t io n  and f o r t y  spaces between each sentence .
An example o f  a s to r y  in each o f  the  four modes can be found in Appendix 
B.
Five t e s t  packets  were prepared f o r  each reading l e v e l  so that  
s u b j ec t s  could be randomly ass igned  a t e s t  packet as they arrived for  
t e s t i n g .  Every f i f t h  sub jec t  rece ived  the same s e r i e s  o f  s t o r i e s  to  read.  
The same s e r i e s  o f  s t o r i e s  was used during both the  pre t e s t  and the post  
t e s t ,  and packets  were a s s ign ed  in the  same manner except  when the random 
s e l e c t i o n  caused a pupil to  be ass igned the same packet as during the  
f i r s t  t e s t i n g  per iod .  In th a t  e v en t ,  the su b jec t  was given the next packet  
in  the s e r i e s .
Each packet contained e ig h t  s t o r i e s  with corresponding comprehen­
s ion  t e s t s .  The arrangement o f  s t o r i e s  in each s e r i e s  i s  presented in 
Table 1.  A chart  o f  s to r y  arrangement within groups and according to  
reading l e v e l s  appears in Appendix B.
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Table 1
Story Arrangement in Each S e r ie s
Story Kind Mode Timed?
Comprehensive 
Test Scored?
1 p r a c t i c e regular no no
2 t e s t regular yes yes
3 p r a c t ic e word no no
4 t e s t word yes yes
5 p r a c t i c e s y l l a b l e no no
6 t e s t s y l l a b l e yes yes
7 p r a c t i c e l e t t e r no no
8 t e s t l e t t e r yes yes
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Research Design
The f i r s t  port ion o f  t h i s  study was designed to  have two t r e a t ­
ment groups,  p r e - l i n g u a l l y  deaf  and hearing impaired s tud en ts;  each group 
having three  sub-groups c o n s i s t i n g  o f  three  d i f f e r e n t  reading l e v e l s .
The second phase o f  the s tudy, a comparison o f  the non-hearing group with 
the hearing group, c o n s i s t e d  o f  th ree  treatment groups; each group having 
three  sub-groups according to  reading l e v e l .
An a n a l y s i s  o f  variance was used fo r  the data gathered from a l l  
s u b jec t s  us ing the same S t a t i s t i c a l  Analys is  System. Duncan's Mult iple  
Range Test was used when s i g n i f i c a n c e  was shown to  show where the s i g ­
n i f i c a n c e  l a y .  Resul ts  were t e s t e d  a t  the .05 l e v e l  o f  s i g n i f i c a n c e .
C h a p t e r  4
ANALYSIS OF DATA
This study was designed to  i n v e s t i g a t e  the  e f f e c t s  o f  four modes 
o f  present ing  read language to  young deaf  and hearing impaired students  
to determine the degree to  which paragraphs presented in a v a r i e t y  o f  
modes could be processed .  This was done in order to  determine i f  d e v e l ­
opmental changes occurred in the use o f  intra-word u n i t s  as reading s k i l l  
was acquired ,  and i f  so ,  i f  th e s e  changes were s im i la r  to  the  d eve lop ­
mental changes in young hearing readers .  In t h i s  Chapter,  the  data 
generated by the study was reported and analyzed .
The number o f  s u b jec t s  in the  two treatment groups — Group I 
and Group II - -  was twenty and f i f t e e n ,  r e s p e c t i v e l y .  For purposes o f  
a n a ly s i s  o f  the  da ta ,  each o f  the  t h i r t y - f i v e  s u b j e c t s  in the two groups 
was ass ign ed  a number with in  h is  group, and h is  t e s t  scores  from the  
f i r s t  t e s t i n g  period and the  second t e s t i n g  period were paired with t h i s  
number.
An a n a l y s i s  o f  var iance  was used to  analyze  data f o r  each group,  
and Duncan's Mult ip le  Range Test was used to  analyze  data with in  groups 
to determine where d i f f e r e n c e s  occurred.  The r e s u l t s  o f  the  a n a ly s i s  
fo r  each o f  the qu es t ion s  in the  s tatement o f  the  problem appear in the  
fo l lo w in g  pages.
Data fo r  the q u e s t io n ,  "Will the  sco r e s  from the  f i r s t  t e s t i n g  
s e r i e s  be s im i la r  to  the  scores  from the second t e s t i n g  s e r ie s? "  are  
presented in Tables 2 through 9. Table 10 p resen ts  the  data f o r  the
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q u es t io n ,  "Will th ere  be a change in the  time o f  reading a t  the 2nd, 4 th ,  
and 6th grade reading l e v e l s  due to  the mode o f  presentat ion?"  and Table 
11 presen ts  the data fo r  the  q u e s t io n ,  "Will the mode o f  presen ta t ion  
make a s i g n i f i c a n t  d i f f e r e n c e  in comprehension a t  the 2nd, 4 t h ,  and 6th 
grade l e v e l s ? "  Tables 12 through 14 deal with the  q u es t io n ,  "Will there  
be a c o r r e l a t i o n  between words per second and comprehension for  each mode 
at  each l e v e l ? "  and Tables 15 through 22 present  data f o r  the  q u es t io n ,  
"Will the  deaf  reader show developmental p a t tern s  s im i la r  to th ose  o f  
the hard o f  hearing reader?" The f in a l  qu es t ion  posed by the  s tudy ,
"Will the deaf  and hard o f  hearing reader show developmental changes  
s im i la r  to  those  o f  hearing readers?" i s  represented by data in Tables  
23 through 27.
Comparison o f  Data:
F i r s t  and Second Test ing  S e r ie s
The complete s e r i e s  o f  t e s t s  were given tw ice  to  s u b j e c t s  in 
Group I and Group I I ,  approximately  one month ap a r t ,  in order to  ensure  
the v a l i d i t y  o f  th e  t e s t i n g  instrument.  An a n a l y s i s  o f  variance for  
words per second and f o r  percent  comprehension for  a l l  methods and o f  
a l l  reading l e v e l s  was made fo r  the  data gathered from each t e s t i n g  
period.
R esu l ts  o f  the  a n a l y s i s  o f  var iance  revea led  s im i la r  pat tern s  o f  
s i g n i f i c a n c e  w ith in  groups f o r  both words per second and percent  compre­
hension fo r  each t e s t i n g  period as shown in Tables  2 and 3 .  A comparison 
o f  means fo r  words per second and percent  comprehension us ing  Duncan's 
Mult iple  Range Test fo r  v a r ia b le s  revea led  no s i g n i f i c a n t  d i f f e r e n c e s  
between t e s t i n g  per iods  a t  any reading l e v e l  or for  any method, as  shown 
in Tables  4 through 9.
2 8
T a b l e  2
Analys is  o f  Variance Resul ts  f o r  Words per Second 
Deaf and Hearing Impaired Subjects  
All Methods -  All Reading Levels
Source
Sums o f  
Squares df
F
Value F
I 1 1 d t  i c o t l l i v j  1 C l  I U U  —
Read 8.817 2 21.57 0.0001 *
Hear 0.221 1 1.81 0.3071 (N .S . )
Read*Hear 4.688 2 11.47 0.0002 *
Method 31.202 3 8 5 .1 0 0.0001 *
Read*Method 5.471 6 7 .4 6 0.0001 *
Hear*Method 0.311 3 0 .85 0.4729 (N .S . )
------------------Second Test ing  Per iod------
Read 13.666 2 25.91 0.0001 *
Hear 0.005 1 0 .02 0.8865 (N .S . )
Read*Hear 2.117 2 4.01 0.0293 *
Method 33.738 3 134.39 0.0001 *
Read*Method 7.475 6 14.89 0.0001 *
Hear*Method 0.925 3 3 .6 9 0.0151 *
* S i g n i f i c a n t  a t  .05  
(N .S . )  = Not S i g n i f i c a n t
2 9
T a b l e  3
Analys is  o f  Variance R esu l ts  fo r  Percent Comprehension 
Deaf and Hearing Impaired Subjects  
All Methods -  All Levels
Source
Sums o f  
Squares df
F
Value F
----------F i r s t  Test ing Period---------
Read 29088.544 2 9.83 0.0006 **
Hear 1312.566 1 0 .89 0.3543 (N .S . )
Read^Hear 2023.258 2 0 .68 0 .5129 (N .S . )
Method 509.927 3 0 .32 0.8154 (N .S . )
Read^Method 3047.128 6 0 .94 0.4676 (N .S . )
Hear^Method 2977.069 3 1 .85 0.1433 (N .S . )
Read^Hear^Method 1328.087 6 0.41 0.8693 (N .S . )
----------Second Testing Period-------
Read 19336.412 2 6.84 0.0038 **
Hear 289.299 1 0 .20 0.6545 (N .S . )
Read^Hear 1887.663 2 0.67 0.5210 (N .S . )
Method 1557.693 3 1 .03 0.3865 (N .S . )
Read^Method 2494.669 6 0.82 0.5565 (N .S . )
Hear^Method 126.601 3 0 .08 0.9637 (N .S . )
Read^Hear^Method 546.161 6 0.18 0.9817 (N .S . )
♦ ♦ S ig n i f i c a n t  a t  .05 
(N .S . )  = Not S i g n i f i c a n t
3 0
T a b l e  4
Duncan's M ult ip le  Range Test fo r  Variable  Words per Second 
Deaf and Hearing Impaired Subjects
Grouping Mean* N Test
Alpha Level = .05
— Method 1 (Regular Mode)---------
df = 28 MS = 0.26389
A 1.653235 34 1
A 1.751765 34 2
Alpha Level = .05
------ Method 2 (Word Mode)-------------
d f  = 28 MS = 271.701
A 1 .213262 34 1
A 1 .192942 34 2
Alpha Level = .05
— Method 3 ( S y l l a b l e  Mode)--------
df  = 28 MS = .0577348
A 0.845294 34 1
A 0.918824 34 2
Alpha Level = .05
--------- Method 4 ( L e t t e r ) ---------------
d f  = 28 MS = .0032236
A 0.418824 34 1
A 0.440882 34 2
*Means with the same l e t t e r  are not s i g n i f i c a n t l y  d i f fe re n t , ,
31
Table 5
Duncan's Mult ip le  Range Test fo r  Variable  Percent Comprehension 
Deaf and Hearing Impaired Subjects
Grouping Mean* Test
Alpha Level = .05
—Method 1 (Regular Mode)----------
df = 28 MS = 549.657
A 73.949580 ' 1
A 64.600840 2
Alpha Level = .05
— Method 2 (Word Mode)--------- -
df  = 28 MS = 0.098884
A 69.642857 1
A 66.084034 2
Alpha Level = .05
-Method 3 ( S y l l a b l e  Mode)----------
d f  = 28 MS = 310.937
A 63.235294 1
A 67.069328 2
Alpha Level = „05
--Method 4 (L e t ter  Mode)------------
d f  = 28 MS = 582.172
A 61 .186975 1
A 66.754202 2
*Means with the same l e t t e r  are not s i g n i f i c a n t l y  d i f f e re n t . ,
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T a b l e  6
D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  V a r i a b l e  Words p e r  S e c o n d
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
B e t w e e n  H e a r i n g  G r o u p s
Grouping Mean Hear
Alpha Level = .05  
A 
A
Alpha Level = .05  
A 
A
■First Tes t ing  Period- 
df  = 28
1 .081667 60
0.993947 76
-Second Test ing  Period-  
df  = 28
1.083667 60
1 .070132 76
MS = 0.204393  
2 
1
MS = 0.263702  
2 
1
3 3
T a b l e  7
D u n c a n ' s  M u l t i p l e  Ra n g e  T e s t  f o r  V a r i a b l e  P e r c e n t  C o m p r e h e n s i o n
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
B e t w e e n  H e a r i n g  G r o u p s
Grouping Mean* Hear
Alpha Level = .05  
A 
A
Alpha Level -  .05  
A 
A
-F irs t  Test ing  Period- 
d f  = 28
66.250000 60
59.140038 76
■Second Test ing  Period- 
d f  = 28
69.642857 60
69.125940 76
MS = 1479.35
2
1
MS = 1414.02
*Means with the same l e t t e r  are not s i g n i f i c a n t l y  d i f f e r e n t .
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T a b l e  8
D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  V a r i a b l e  P e r c e n t  C o m p r e h e n s i o n
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
B e t w e e n  R e a d i n g  G ro u ps
Grouping Mean* N Read
-------------------------------------------F i r s t  Test ing  Period----------------------------------------------
Alpha Level = .05 df  = 2 8  MS = 1479.35
A 79.081633 28 6
A 78.571429 24 4
B 52.019558 84 2
--------------------------------   Second Test ing  Period---------------------------------------------
Alpha Level = .05 df  = 2 8  MS = 1414.02
A 84.183673 28 6
A 82.217262 24 4
B 60.735544 84 2
*M eans  w i t h  t h e  same l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
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T a b l e  9
D u n c a n ' s  M u l t i p l e  Ra n g e  T e s t  f o r  V a r i a b l e  Words p e r  S e c o n d
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
B e t w e e n  R e a d i n g  G r o u p s
Grouping Mean* N Read
Period-
28Alpha Level = .05
r i r o v 1 o  v 11 ly
df  = MS = 0.204393
A 1.355786 28 6
A 1.322500 24 4
B 0.841786 84 2
Alpha Level = .05
----- Second Testing
df  =
i Period-----------
28 MS = 0.263702
A 1.557857 28 6
A 1.365000 24 4
B 0.832976 84 2
*Means  w i t h  t h e  same l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
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Achievement Between Methods
The mean scores  for  each method o f  pre sen ta t ion  f o r  both t e s t i n g  
periods f o r  words per second and percent comprehension appear in Tables  
10 and 11.
Duncan's Mult ip le  Range Test for  v a r ia b le  words per second r e ­
vealed a s i g n i f i c a n t  d i f f e r e n c e  in achievement between methods 1 through 
4 s with method 1 having the  h ig h es t  words per second count fo llowed by 
methods 2 ,  3 ,  and 4 ,  in descending order as shown in Table 10.
Duncan's M ult ip le  Range Test fo r  v a r ia b le  percent comprehension 
between methods i l l u s t r a t e d  in Table 11 showed no s i g n i f i c a n t  d i f f e r e n c e  
fo r  any method.
C orre la t ion  o f  Words per Second 
and Percent Comprehension
The r e l a t i o n s h i p  between words per second read and percent o f  
comprehension fo r  the  deaf  and hear ing impaired s u b j ec t s  for  a l l  reading  
l e v e l s  and a l l  methods o f  p r e se n ta t io n  i s  shown in Tables 12 through 14.
Using G a r re t t ' s  (G a rre t t ,  1966) in t e r p r e t a t i o n  o f  c o r r e la t io n  
(r )  in terms o f  verbal d e s c r i p t i o n ,  as shown in Figure 2 ,  no c o r r e la t io n  
between words per second and comprehension among reading l e v e l s  or among 
any o f  the four methods appeared. A low c o r r e l a t i o n  (0 .387 )  e x i s t e d  for  
hearing Group 1 ( d e a f ) ,  but th ere  was no c o r r e l a t i o n  present  for  hearing  
Group 2 (hearing impaired) or  Group 3 (h ea r in g ) .
Achievement Between Groups
An a n a l y s i s  o f  var iance  o f  data from Group 1 (d ea f )  and Group 2 
(hearing impaired) f o r  words per second and percent  comprehension a t
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T a b l e  1 0
Duncan's M ult ip le  Range Test Resul ts  for  Variable  Words per Second 
Deaf and Hearing Impaired Subjects  
Between Methods
Grouping Mean* N Method
Alpha Level = .05
1 i  I 3 1 ,  I C 3 U  i  n y  i c i  I U U -
d f  = 84 MS = 0.122217
A 1.653235 34 1
B 1 .213235 34 2
C 0.845294 34 3
D 0.418824 34 4
Alpha Level = .05
----- Second Test ing  Per iod-----------
d f  = 28 MS = .0836841
A 1.751765 34 1
B 1.192941 34 2
C 0.918824 34 3
D 0.440882 34 4
*Means with the same l e t t e r  are not s i g n i f i c a n t l y  d i f f e r e n t , ,
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T a b l e  11
D u n c a n ' s  M u l t i p l e  R an ge  T e s t  f o r  V a r i a b l e  P e r c e n t  C o m p r e h e n s i o n
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
B e t w e e n  M e t h o d s
Groupi ng Mean* N Method
Alpha Level = .05
1 1 1 o u  i c o v  > n y )  r c i  i u u -
d f  = 84 MS = 537.421
A 64.600840 34 1
A 63.235294 34 3
A 61.186975 34 4
A 60.084034 34 2
Alpha Level = .05
o c u u i i u  » c o l . 1 1 i y  1 C l  I U V
df  = 84 MS = 506.208
A 73.949580 34 1
A 69.642857 34 2
A 67.069328 34 3
A 66.754202 34 4
*Means with the  same l e t t e r  are not s i g n i f i c a n t l y  d i f f e r e n t , .
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T a b l e  1 2
C orrelat ion  Between Words per Second and Percent  
Comprehension Among Hearing Levels
Standard Correlation
Variable  N Mean D eviat ion  Sum C o e f f i c i e n t
--------------------------------------------- Hearing 1 (D ea f ) ------------------------------------------------
WPS 76 0=9939 0=69135 75=540 *0=38702
PCC0MP 76 59 .1400 28.9747 4494=642
---------------------------------- Hearing 2 (Hearing Impaired)--------------------------------------
WPS 60 1=08166 0=6988 64=9000 0=12299
PCC0MP 60. 66=2500 31=8586 3975=000
----------------------------------------- Hearing 3 (H earing)----------------------------------------------
WPS 141 0.9595 0.8926 135=3004 -0 .11762
PCCOMP 145 70.6157 30 .5557 10239.2857
* P r o b a b i l i ty  l e s s  than =05=
4 0
T a b l e  13
C orrelat ion  Between Words Per Second and Percent  
Comprehension Among Reading Levels
Standard Correlation
Variable N Mean Deviat ion Sum C o e f f id ien t
WPS 149 0.7458
PCCOMP 151 57.0821
___________ l
WPS 76 1.2112
PCCOMP 76 82.1929
WPS
PCCOMP
52
54
Reading Level 2 
0 o7038
Reading Level 4 
0.7930  
23.7569  
Reading Level 6 
1.3952 0.83111
71 .1640 27.2751
111.135 0.04909
8619.4047
92.0525 0.04909
6246.6666
72.552
3842.8571
-0 .14188
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T a b l e  14
C orre la t ion  Between Words per Second and Percent  
Comprehension Among Methods
Standard Corre la t ion
Variable N Mean Deviation Sum C o e f f i c i e n t
--------------------------------------- Method 1 (Regular Mode)---------------------------------------
WPS 70 1.5218 0.8681 106.5285 -0 .03842
PCCOMP 71 71 .1636 29.1513 5052.6190
 Method 2 (Word Mode)------------------------------------------
WPS 69 1 .3289  0.8716 91.6992 0.00283
PCCOMP 70 67.5901 28 .9426 4731.3095
------------------------------------- Method 3 ( S y l l a b l e  Mode)---------------------------------------
WPS 70 0.7818 0.4078 54.7262 -0 .10784
PCCOMP 70 69.0510 28 .1899 4833.5714
 Method 4 (L e t ter -Mode)-----------------------------------------
WPS 68 0 .3350 0.1637 22.7864 -0 .14578
PCCOMP 70 58 .4409 35.1256 4091.4285
Figure 2 
I n te r p r e ta t io n  o f  r*
r from .0 0  to  +_ .20
r from + .2 0  to  +_ .40
r from +_ .40  to  +_ .70
r from + .70  to  + 1 .00
denotes i n d i f f e r e n c e  or n e g l i g i b l e  r e l a t i o n ­
ship
denotes  low c o r r e l a t i o n ;  present  but s l i g h t  
denotes su b s ta n t ia l  or marked r e la t io n s h ip  
denotes  high to  very high r e la t io n s h ip
* ( G a r r e t t s 1966)
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each reading l e v e l  and fo r  each method o f  presen ta t ion  i s  presented in 
Tables 15 through 22. When the  a n a l y s i s  o f  variance shows a s i g n i f i c ­
ance a t  a reading l e v e l  or with in  a group, the Duncan's Mult ip le  Range 
Test  for  th a t  v a r ia b le  i s  given to  show where the s i g n i f i c a n c e  i s  found.
The a n a l y s i s  showed th a t  fo r  achievement between groups and 
within methods and reading l e v e l s ,  the  on ly  s i g n i f i c a n c e  was found within  
the reading l e v e l s .  Duncan's Mult ip le  Range Test showed th a t  in each 
c a se ,  t h i s  s i g n i f i c a n c e  l a y  between the second grade reading l e v e l  and 
the 4th  grade reading l e v e l .  No s i g n i f i c a n t  d i f f e r e n c e  was found between 
the 4th and 6th grade reading l e v e l s .
There was no s i g n i f i c a n c e  between hearing groups fo r  any method 
o f  p r e se n t a t io n .
Achievement Among Groups
Basic  data fo r  a l l  groups a t  a l l  reading l e v e l s  and for  a l l  
methods o f  presen ta t ion  are presented in Tables 23 and 24.
The r e s u l t s  o f  an a n a l y s i s  o f  variance for  words per second 
based on th a t  data i s  shown in Table 25.  This a n a l y s i s  o f  variance re ­
vealed s i g n i f i c a n c e  fo r  reading l e v e l  and for  method, but showed no 
s i g n i f i c a n c e  fo r  hearing l e v e l .  Duncan's Mult ip le  Range T es t ,  Table 26,  
showed t h a t  the d i f f e r e n c e  among reading l e v e l s  la y  between the 2nd and 
4th  grade l e v e l s  and the  d i f f e r e n c e  among methods la y  between each method.
Analys is  o f  variance  r e s u l t s  for  percent comprehension are pre­
sented in Table 27.  This data revea led  s i g n i f i c a n c e  on ly  among reading  
l e v e l s .  The Duncan's M ult ip le  Range T es t ,  Table 28,  showed th a t  the  
s i g n i f i c a n t  d i f f e r e n c e  was found between the  2nd and the 4th grade read­
ing l e v e l s .
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T a b l e  1 5
A n a l y s i s  o f  V a r i a n c e  R e s u l t s  f o r  Words p e r  S e c o n d
D e a f  and H e a r i n g  I m p a i r e d  S u b j e c t s
M e th o d  1 ( R e g u l a r  Mode)
Source
Sum o f  
Squares df
F
Value F
Read 2 2 o l l 3 8 2 3 1 . 9 2 0 . 0 0 0 1 ic
Hear 0 . 0 0 3 1 1 0 . 0 1 0 . 9 2 4 9 (N .S . )
*
(N .S . )
= S i g n i f i c a n t  a t  , 
= Not S i g n i f i c a n t
. 0 5
Duncan's Mult ip le  Range Test fo r  Variable  Words 
per Second, Deaf and Hearing Impaired Subjects  
Method 1 (Regular Mode)
Alpha Level = . 0 5  d f  = 2 8  MS = 0 . 3 4 6 3
Groupings Mean** N
-Reading Lcvc 1 o  —— ■
Read
A 2 . 6 3 0 7 1 4 6
A 2 . 3 7 5 8 1 2 4
B 1 . 2 0 0 7 4 2 2
-Hearing LcVc i o — ——— —
Hear
A 1 . 7 5 1 0 3 8 1
A 1 . 6 4 1 0 3 0 2
**Means with the same l e t t e r  are not s i g n i f i ­
c a n t ly  d i f f e r e n t .
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T a b l e  16
A n a l y s i s  o f  V a r i a n c e  R e s u l t s  f o r  P e r c e n t  C o m p r e h e n s i o n
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
M e tho d  1 ( R e g u l a r  Mode)
Source
Sum o f  
Squares df
F
Value F
Read 11115.2511 2 5.17 0.0123 *
Hear 196.8267 1 0.18 0.6720 (N .S .)
* = S i g n i f i c a n t  a t  .05  
(NoSo) = Not S i g n i f i c a n t
Duncan's Mult ip le  Range Test for  Variable  Percent  
Comprehension, Deaf and Hearing Impaired Subjects  
Method 1 (Regular Mode)
Alpha Level = .05 df  = 28 MS = 1075.01
Groupings Mean** N
 .----------------------- Reading L e v e l s -----------------------------
Read
A 85.7142 12 4
A 82.6530 14 6
B 60 .1190 42 2
------------------------------ Hearing L ev e ls -----------------------------
A 70.3947 38 1
A 67.8571 30 2
* * M e a n s  w i t h  t h e  same l e t t e r  a r e  n o t  s i g n i f i c a n t ­
l y  d i f f e r e n t .
4 6
T a b l e  17
A n a l y s i s  o f  V a r i a n c e  R e s u l t s  f o r  Words p e r  S e c o n d
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
M e tho d  2 (Word Mode)
Source
Sum o f  
Squares df
f
Val ue F
Read 7.7432 2 20.11 0.0001 *
Hear 1 .3604 1 7.07 0.0128 *
* = S i g n i f i c a n t  a t  .05
Duncan's M ult ip le  Range Test  fo r  Variable  Words 
per Second, Deaf and Hearing Impaired Subjects  
Method 2 (Word Mode)
Alpha Level = .05  d f  = 28 MS = 0.192517
Grouping Mean** N
-------------------------------Reading L ev e ls -------------------------
Read
A 1.6171 14 6
A 1 .4916 12 4
B 0 .9826 42 2
 --------------------------- Hearing L e v e l s --------------------------
Hear
A 1 .2950  30 2
A 1.1305 38 1
* * M e a n s  w i t h  t h e  sam e  l e t t e r  a r e  n o t  s i g n i f i c ­
a n t l y  d i f f e r e n t .
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T a b l e  18
A n a l y s i s  o f  V a r i a n c e  R e s u l t s  f o r  P e r c e n t  C o m p r e h e n s i o n
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
M e th o d  2 (Word Mode)
Source
Sum o f
Squares df
F
Value F
Read 23101.5620 2 15.62 0.0001 *
Hear 413.8089 1 0.56 0.4606 (N .S . )
*
(N .S . )
= S i g n i f i c a n t  at  .05  
= Not S i g n i f i c a n t
Duncan's M ult ip le  Range Test fo r  Variable  Percent  
Comprehension, Deaf and Hearing Impaired Subjects  
Method 2 (Word Mode)
Alpha Level = .05 df  = 28 MS = 739.272
Groupings Mean** N
------------------------------ Reading L e v e l s -----------------------------
Read
A 89.2857 12 4
A 85.7142 14 6
B 50.9353 42 2
------------------------------ Hearing L ev e l s -----------------------------
Hear
A 66.5476 30 2
A 63.5338 38 1
* * M e a n s  w i t h  t h e  same l e t t e r  a r e  n o t  s i g n i f i c a n t ­
l y  d i f f e r e n t .
4 8
T a b l e  1 9
A n a l y s i s  o f  V a r i a n c e  R e s u l t s  f o r  Words  p e r  S e c o n d
D e a f  a n d  H e a r i n g  I m p a i r e d  S u b j e c t s
M e th o d  3 ( S y l l a b l e  Mode)
Source
Sum o f  
Squares df
F
Value F
Read 3.4268 2 17.07 0.0001 *
Hear 0.4050 1 4 .04 0.0543 *
* = S i g n i f i c a n t  a t  .05
Duncan's M ult ip le  Range Test for  Variable  Words 
per Second, Deaf and Hearing Impaired Subjects  
Method 3 ( S y l l a b l e  Mode)
Alpha Level = .05 df  = 28 MS = 0.100348
Grouping Mean** N
•Reading L ev e l s ----------
Read
1.1314 14 6
1.0366 12 4
0.7547 42 2
•Hearing L ev e l s -----------
Hear
0.9263 30 2
0.8471 38 1
* * M e a n s  w i t h  t h e  same l e t t e r  a r e  n o t  s i g n i f i c a n t ­
l y  d i f f e r e n t .
4 9
T a b l e  2 0
A n a l y s i s  o f  V a r i a n c e  R e s u l t s  f o r  P e r c e n t  C o m p r e h e n s i o n
D e a f  a nd  H e a r i n g  I m p a i r e d  S u b j e c t s
M ethod  3 ( S y l l a b l e  Mode)
Source
Sum o f
Squares df
f
Value F
Read 7620.9486 2 4 .1 4 0.026 *
Hear 1655.9803 1 1 .80 0.1906 (N .S . )
*
(N .S . )
= S i g n i f i c a n t  a t  .05  
= Not S i g n i f i c a n t
Duncan's M ult ip le  Range Test for  Variable  Percent  
Comprehension, Deaf and Hearing Impaired Subjects  
Method 3 ( S y l la b le  Mode)
Alpha Level = .05 df  = 28 MS = 920.333
Grouping Mean** N
------------------------------ Reading L ev e ls— ------------------------
Read
A 76.5306 14 6
A 73 .9583 12 4
A 58.8435 42 2
------------------------------ Hearing L e v e l s -----------------------------
Hear
A 69 .8809 30 2
A 61.4191 38 1
* * M e a n s  w i t h  t h e  sa m e  l e t t e r  a r e  n o t  s i g n i f i c a n t ­
l y  d i f f e r e n t .
5 0
T a b l e  21
Analys is  o f  Variance R esu l ts  for  Words Per Second 
Deaf and Hearing Impaired Subjects  
Method 4 (L e t te r  Mode)
Source
Sum o f  
Squares df
f
Value . F
Read 0.0849 2 1 .86 0.1748 (N .S . )
Hear 0.1195 1 5.23 0.0300 *
* = S i g n i f i c a n t  a t  .05  
(N .S . )  = Not S i g n i f i c a n t
Duncan's M ult ip le  Range Test fo r  Variable  Words 
per Second, Deaf and Hearing Impaired Subjects  
Method 4 (L e t ter  Mode)
Alpha Level = .05 df  = 28 MS = .0228576
Grouping Mean** N
------------------------------ Reading L ev e ls --------------------------
Read
A 0.4708 12 4
A 0 .4500 14 6
A 0 .4114 42 2
—  ----------------------- Hearing L ev e l s -------------------------
Hear
A 0 .4683 30 2
A 0 .3994 38 1
** M e a ns  w i t h  t h e  Same l e t t e r  a r e  n o t  s i g n i f i ­
c a n t l y  d i f f e r e n t .
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T a b l e  22
A nalys is  o f  Variance Resul ts  for  Percent Comprehension 
Deaf and Hearing Impaired Subjects  
Method 4 (L e t ter  Mode)
Sum o f  F
Source Squares df Value F
Read 10517.4614 2 3„34 0.0501 *
Hear ' 1810.1565 1 1 .15  0 .2929 (N .S . )
* = S i g n i f i c a n t  a t  .05  
(N .S . )  = Not S i g n i f i c a n t
Duncan's Mult iple  Range Test fo r  Variable  Percent  
Comprehension, Deaf and Hearing Impaired Subjects  
Method 4 (L e t ter  Mode)
Alpha Level = .05 df  = 28 MS = 1575.18
Grouping Mean** N
Reading L ev e ls -----------------------------
Read
A 81.6326 14 6
A 72.6190 12 4
A 55.6122 42 2
------------------------------ Hearing L ev e l s -----------------------------
Hear
A 67.5000 30 2
A 61.1842 38 1
** M e a n s  w i t h  t h e  sam e  l e t t e r  a r e  n o t  s i g n i f i c a n t ­
l y  d i f f e r e n t .
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T a b l e  23
Words per Second f o r  All Groups, All Methods, 
All Reading Levels  
Basic  Data
Group N
Mode 1 
(Regular)
Mode 2 
(Word)
Mode 3 
( S y l l a b l e )
Mode 4 
(L e t ter )
---------------- ---------- -— _ _ -Second Reading Level-  —
Group 1 (Deaf) n 1.07 0.87 0.68 0.36
Group 2 ( H .I . ) 10 1.36 1.18 0.75 0.45
Group 3 (Hearing) 17 0 .66 1.22 0.36 0.21
-ruur C m  fxcauliiy Level — —
Group 1 (Deaf) 3 2.94 1.74 1.27 0.45
Group 2 ( H . I . ) 3 1 .72 1.16 0.83 0.44
Group 3 (Hearing) 13 1.97 1 .50 0.91 0 .24
““O I A l i i  r\cau 1 1 ly Level —————— —
Group 1 (Deaf 5 2 .19 1 .29 0.79 0.37
Group 2 ( H . I . ) 2 2 .88 2.26 1.66 0.56
Group 3 (Hearing) 6 2.20 1.89 1.31 0.34
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T a b l e  24
Percent Comprehension fo r  All Groups, All Modes, 
All Reading Levels  
Basic  Data
Mode 1 Mode 2 Mode 3 Mode 4
Group N (Regular) (Word) ( S y l l a b l e )  (Let ter )
Group 1 (Deaf) 11
Group 2 ( H . I . )  10
Group 3 (Hearing) 17
Group 1 (Deaf) 3
Group 2 ( H . I . )  3
Group 3 (Hearing) 13
Group 1 (Deaf) 5
Group 2 ( H .I . )  2
Group 3 (Hearing) 7
Second Reading Level -  
61.36  40 .90
4 5 .00  49 .28
78 .30  66.56
Fourth Reading Level 
90.47 85.71
76 .19  90.47
86.53  8 3 .89
Six th  Reading Level
77 .14  74.28
92.85 100.00
57.14  77 .04
45.45  47.88
65.00  62 .50
69.41 39.62
8 0 .95  47.61
76 .19  80 .95
87 .63  77.88
65.71 68.57
100.00  100.00
60.71 54.16
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T a b l e  25
A nalys is  o f  Variance Results  for  Words per Second 
All Groups, All Methods, All Reading Levels  
Basic  Data
Source
Sum o f  
Squares df
F
Val ue F
Read 17.127 2 26.60 0.0001 *
Hear 1 .099 2 1.71 0.1907 (N .S . )
Method 55.380 3 66.63 0.0001 *
Read*Method 2.381 6 1 .43 0.2043 (N .S .)
Hear*Method 2.234 12 0.67 0.7768 (N.S .)
* S i g n i f i c a n t  a t  . 0 5
( N . S . )  = N o t  S i g n i f i c a n t
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T a b l e  26
Duncan's M ult ip le  Range Test  R esu lts  
for  Variable  Words per Second
Grouping Mean* N
Alpha Level = .05 df  = 56 MS = 0.321922  
Read
A 1.395242 52 6
A 1.211218 76 4
B 0.745874 149 2
Alpha Level = .05 d f  =
u r U U  p b -  —  ■
56 MS = 0.321922  
Hear
A 1.081667 60 2
A 0.993947 76 1
A 0.959577 141 3
Alpha Level = .05
----------- Between Methods-
df  = 56 MS = 0.277054  
Method
A 1.521836 70 1
B 1.328975 69 2
C 0.781803 70 3
D 0.335095 68 4
*Means with the same l e t t e r  are not s i g n i f i c a n t l y  d i f fe re n t , ,
5 6
T a b l e  27
A n alys is  o f  Variance R esu lts  fo r  Percent Comprehension 
All Groups, All Methods, All Reading Levels
Source
Sum o f  
Squares df
F
Value F
Read 21508.869 2 8 .1 0 0.0008 *
Hear 981.616 2 0.37 0.6928 (N .S .)
Method 2936.292 3 1.61 0.1860 (N .S . )
Read*Method 2528.702 6 0 .69 0.6540 (N .S . )
Hear*Method 4176.000 6 1.15 0.3365 (N .S . )
* S i g n i f i c a n t  a t  . 0 5
( N . S . )  = N o t  S i g n i f i c a n t
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T a b l e  28
Duncan's M ult ip le  Range Test Resul ts  
fo r  Variable  Percent Comprehension
Grouping Mean* N
n _  . ,
Alpha Level = .05 d f  = 57 MS = 1328.48  
Read
A 82.192982 76 4
A 71 .164021 54 6
B 57.082151 151 2
Alpha Level = .05
- “ “ D c L W c c l  1 n e a r  l i l y  u r  u u j J o  ——
df  = 57 MS = 1328.48  
Hear
A
A
70.615764 145 3
B A 
B
66.25000 60 2
B 59.140038 76 1
Alpha Level = .05
----------- Between Methods-
df  = 188 MS = 606.49  
Method
A 71.163649 71 1
A 69.051020 70 3
A 67.590136 70 2
A 58.448980 70 4
*Means with the same l e t t e r  are not s i g n i f i c a n t l y  d i f f e r e n t .
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Surrcnary
This Chapter has presented an a n a l y s i s  o f  the data gathered for  
t h i s  study both v e r b a l ly  and in a s e r i e s  o f  tab les*  An a n a l y s i s  o f  
variance  was used to  analyze  data fo r  each o f  the three  groups and the 
Duncan's M ult ip le  Range Test was used to  analyze data with in  groups*
The data r e l a t i n g  to  the qu es t ion s  posed in the statement o f  the  
problem was examined and presented in t a b le  format y i e l d i n g  the f o l l o w ­
ing r e s u l t s :
1.  No s i g n i f i c a n t  d i f f e r e n c e s  were found between the  two t e s t i n g  
periods  a t  any reading l e v e l  or f o r  any method o f  presentat ion*
2. There was a s i g n i f i c a n t  d i f f e r e n c e  in achievement between 
methods f o r  v a r ia b le  words per second, but no s i g n i f i c a n t  d i f f e r e n c e  
between methods fo r  v a r ia b le  percent comprehension.
3* No c o r r e l a t i o n  between words per second and comprehension 
among reading l e v e l s  or among any o f  the four methods o f  presenta t ion  
was shown* A low c o r r e la t io n  was shown for  the deaf  group, but there  
was no c o r r e l a t i o n  present  for  the hearing impaired group or the hearing  
group.
4* The a n a ly s i s  fo r  achievement between groups and within met­
hods and reading l e v e l s  revea led  s i g n i f i c a n c e  between reading l e v e l s  two 
and fo u r .  No s i g n i f i c a n c e  was found between hearing groups fo r  any method 
o f  p r e se n t a t io n .
5.  The r e s u l t s  o f  an a n a ly s i s  o f  variance fo r  achievement among 
groups showed s i g n i f i c a n c e  fo r  reading l e v e l  and f o r  method, but no s i g ­
n i f i c a n c e  fo r  hearing l e v e l .  The a n a l y s i s  o f  variance r e s u l t s  for  
percent  comprehension revea led  s i g n i f i c a n c e  between the 2nd and the 4th  
grade reading l e v e l s  o n ly .
C h a p t e r  5
CONCLUSIONS
Conclusions have been drawn from the evidence o f  t h i s  study by 
summarizing the r e s u l t s ,  and by suggest ing  some o f  the im p l ica t io n s  o f  
the study for  teach ing  and fu rth er  research,, I n v e s t ig a to r  recommenda­
t i o n s  in r e l a t i o n  to  reading and the education o f  the hearing impaired 
are a l s o  p resen ted „
Summary o f  Results
The purpose o f  t h i s  study was two-fold„ The f i r s t  o b j e c t i v e  was 
to  i n v e s t i g a t e  the e f f e c t s  o f  four  methods o f  present ing  read language  
to  young deaf  and hearing impaired students, ,  The second o b j e c t i v e  was 
to  compare the  r e s u l t s  o f  th a t  i n v e s t i g a t i o n  with the r e s u l t s  o f  a 
s im i la r  study which used hearing s tudents  as subjects , ,  Each o f  the  two 
groups o f  su b jec t s  rece ived  the  same i n s t r u c t i o n s  and was exposed to  
read language presented in the  same four modes„ Each su b jec t  was t e s t e d  
during two separate  t e s t i n g  s e s s i o n s  approximately one month apart,, Re­
s u l t s  from each t e s t i n g  period were subjected to  an a n a ly s i s  o f  variance  
to  determine i f  there  were s i g n i f i c a n t  d i f f e r e n c e s  between the two t e s t ­
ing periods,,  This was done in an e f f o r t  to  ensure the r e l i a b i l i t y  o f  the  
t e s t i n g  instrum ents .  An a n a l y s i s  o f  var iance  was a l s o  done to  determine  
whether s i g n i f i c a n t  d i f f e r e n c e s  in achievement e x i s t e d  among treatments  
(paragraphs presented in the regu lar  mode, paragraphs presented in the  
word mode, paragraphs presented in the  s y l l a b l e  mode, and paragraphs
5 9
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presented in the l e t t e r  mode) w ith in  each o f  the  experimental groups and 
sub-groups.  When s i g n i f i c a n c e  was found, Duncan's M ult ip le  Range Test  
was used to  show where the  s i g n i f i c a n c e  la y .
According to  the  r e s u l t s  o f  the a n a l y s i s  o f  variance o f  th e  data 
for  each t e s t i n g  per iod ,  th ere  were no s i g n i f i c a n t  d i f f e r e n c e s  in a c h ie v e ­
ment a t  any reading l e v e l ,  among any hearing group, or fo r  any method o f  
presen ta t ion  between the  f i r s t  t e s t i n g  period and the second t e s t i n g  per­
iod .  The r e s u l t s  o f  t h i s  data suggested th a t  the t e s t i n g  instruments  
were r e l i a b l e .
The r e s u l t s  o f  an a n a l y s i s  o f  var iance  among reading l e v e l s ,  
hearing l e v e l s ,  and methods o f  p r e se n ta t io n  revea led  s i g n i f i c a n t  d i f ­
fe ren ces  among reading l e v e l s ,  among methods o f  p r e s e n t a t io n ,  for  words 
per second read,  and for  percent o f  comprehension, but showed no s i g n i ­
f i c a n t  d i f f e r e n c e s  f o r  hearing l e v e l .
Duncan's Mult iple  Range Test fo r  d i f f e r e n c e s  among reading  
l e v e l s  revea led  th a t  the s i g n i f i c a n c e  la y  a t  the  2nd grade l e v e l ,  or  
between the 2nd grade l e v e l  and the  4th grade l e v e l .  This a n a l y s i s  a l s o  
showed th a t  s i g n i f i c a n c e  fo r  percent o f  comprehension occurred only  at  
the  2nd grade l e v e l .  Further a n a l y s i s  in d ic a te d  th a t  f o r  v a r ia b le  words 
per second read, a s i g n i f i c a n t  d i f f e r e n c e  appeared among each method 
used to  present  read language.
A c o r r e la t io n  o f  the  v a r i a b l e s ,  word per second read and percent  
o f  comprehension, in d ica ted  no c o r r e l a t i o n  between the two v a r ia b le s  
among reading l e v e l s  or among any o f  the  four methods.  A low c o r r e l a t i o n  
e x i s t e d  fo r  hearing Group 1 ( d e a f ) ,  but th ere  was no c o r r e l a t i o n  present  
fo r  hearing Group 2 (hearing impaired) or Group 3 ( h e a r in g ) .  The lack
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o f  c o r r e la t io n  in th ese  areas  tends  to  suggest  t h a t  the two v a r ia b le s  
c o n s t i t u t e  two separate  mental processes  and are not r e l a t e d .
Im p l ica t ion s  fo r  Teaching
The conc lus ions  o f  t h i s  study th a t  appear r e le v a n t  to  the educa­
t io n  o f  the hearing impaired cen te r  around th ree  f i n d i n g s .
1. The study in d ic a te d  th a t  d ea f  and hearing impaired students  
do show developmental changes in the  use o f  intra-word u n i t s  as s k i l l  in 
reading i s  acquired.
2.  These developmental changes are s im i la r  to  the developmental  
changes shown by hearing readers .
3 .  The degree o f  hearing l o s s  does not appear to  be a s i g n i f i ­
cant f a c t o r  in the comprehension o f  read language once s k i l l  a t  a 
p a r t ic u la r  l e v e l  i s  acquired.
The study a l s o  in d ic a te d  t h a t  hearing impaired rea d ers ,  l i k e  t h e i r  
hearing p e e rs ,  acquire  s k i l l  in reading during the e a r ly  s ta g e s  o f  d e v e l ­
opment. This was in d ica ted  by the  data in t h a t  the s i g n i f i c a n t  
d i f f e r e n c e s  in both words per second read and percent o f  comprehension 
occurred on ly  a t  the lower reading l e v e l s .  Knowing at  what l e v e l s  
developmental changes occur can have im p l ic a t io n s  f o r  teach ers  o f  read­
ing o f  both the hearing and the  hearing impaired. The f in d in g s  should  
be b e n e f i c ia l  to  teachers  in determining format p resen ta t io n  and coding  
s tr u c tu r es  o f  m a ter ia l s  used in  the  teach ing  o f  reading for  both groups.  
Data from experiments such as t h i s  could be used as norms to  compare the  
performance o f  s tudents  with p a r t i c u l a r  reading problems, enabl ing  
teachers  to  i s o l a t e  problem areas  a t  d i f f e r e n t  reading l e v e l s .
Implicat ion  fo r  Research
Suggest ions  fo r  fu rth er  research in t h i s  area include r e p l i c a t i o n  
o f  the experiment using a l a r g e r  population sample,  a greater  range o f  
reading l e v e l s ,  and u t i l i z i n g  more than one experiment to  g ive  the t e s t s  
and record the resp o n ses„
The present  study should be r e p l i c a t e d  us ing su b jec t s  from other  
s e c t io n s  o f  the n a t io n ,  from both publ ic  and pr iv a te  day and r e s id e n t ia l  
s c h o o l s ,  and from programs us ing d i f f e r e n t  methods o f  i n s t r u c t i o n .  Rep­
l i c a t i n g  the  experiment u t i l i z i n g  a la r g er  sample would g ive  more v a l i d i t y  
to  the  f i n d i n g s .  Using more than one researcher  to  g iv e  t e s t s  and record 
responses  would help guard a g a in s t  experimenter b i a s e s .
The need to  r e p l i c a t e  the  study us ing a greater  range o f  reading  
a b i l i t y  (or l e v e l s )  i s  in d ica ted  by the f a c t  th a t  developmental changes 
were found between the  2nd and the 4th grade reading l e v e l s .  Further 
study with su b jec t s  reading at  the  1 s t ,  2nd, 34d, and 4th grade l e v e l s  
may prove va luable  in determining i f  developmental changes occur a t  the  
lower l e v e l s  o f  read ing ,  and a t  what p o in t .
A study c o r r e la t in g  reading l e v e l  and the dependent v a r i a b l e s ,  
word per second read and percent o f  comprehension, might prove helpful  
to  teachers  in pred ic t in g  at  what l e v e l s  readers  may have d i f f i c u l t y  and 
provide teaching  s t r a t e g i e s  for  d ea l in g  with the problem.
Another area o f  i n v e s t i g a t i o n  might cen ter  around the i n s t r u c ­
t io n a l  methods used for  teach ing  reading to  hearing impaired s tu d en ts .
This could be done with s tud en ts  who have reached the higher reading  
l e v e l s  and with those  who have not in order to  determine i f  there  i s  any 
s i m i l a r i t y  between th ose  in s t r u c t i o n a l  methods and the ones employed by
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t each ers  o f  hearing s tu d en ts .  As t h i s  study seems to  suggest  th a t  degree  
o f  hearing l o s s  i s  not a s i g n i f i c a n t  f a c t o r  in development o f  read l a n ­
guage, methods employed in e a r ly  teaching  o f  reading to  the  hearing may 
be adapted to  the teaching  o f  reading to  the  d e a f .
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September 10, 1978
Dear
I am a student  a t  Louisiana S ta te  U n iv e r s i ty  seeking the  Doctor 
o f  Philosophy degree ,  I am planning a d i s s e r t a t i o n  study concerning the  
reading development o f  young deaf  c h i ld r e n .  This f a l l  I would l i k e  to  
t e s t  some o f  the elementary ch i ld ren  at  the  M is s i s s ip p i  School for  the  
Deaf,
Each c h i ld  w i l l  be asked to  read several  paragraphs a t  h is  read­
ing' l e v e l .  Test ing  time w i l l  be approximately one h a l f  hour per c h i l d .  
All ch i ld ren  are guaranteed anonymity as numbers w i l l  be used in com­
p i l i n g  s t a t i s t i c a l  data .
I would l i k e  permission  to  t e s t  your c h i l d .  I t  i s  necessary  for  
you to  f i l l  in the  form below and return i t  to  the Guidance Department, 
M is s i s s ip p i  School f o r  the  Deaf.  I f  you have any q u e s t io n s ,  p lease  f e e l  
f r e e  to  c a l l  Dr. Alma Alexander in th e  Su perin tendent 's  O f f i c e .
Your cooperat ion and prompt response  i s  app rec ia ted .
S i n c e r e l y ,
Charlene M. Bishop
 _______ __________ has my permission  to  p a r t i c i p a t e  in
(C h i ld ' s  name} Charlene B ishop's  s tudy.
 ^ _______ __________ does not have my permission to  p a r t i c ip a t e
(C h i ld ' s  name) in Charlene B ishop's  s tudy.
( S i g n a t u r e  o f  P a r e n t )
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September 10, 1978
Dear
I am a student a t  Louisiana S ta te  U n iv e r s i t y  seeking  the Doctor 
o f  Philosophy degree .  I am planning a d i s s e r t a t i o n  s tudy concerning the  
reading development o f  young deaf  c h i ld r e n .  This f a l l  I would l i k e  to  
t e s t  some o f  the elementary ch i ld ren  a t  the  Louisiana School fo r  the  
Deaf.
Each c h i ld  w i l l  be asked to  read several  paragraphs a t  h is  read­
ing l e v e l .  Testing time w i l l  be approximate ly  one h a l f  hour per c h i l d .  
All ch i ld ren  are guaranteed anonymity as numbers w i l l  be used in com­
p i l i n g  s t a t i s t i c a l  data .
I would l i k e  permission to  t e s t  your c h i l d .  I t  i s  n ecessary  for  
you to  f i l l  in the form below and return i t  to  the Guidance Department, 
Louisiana School fo r  the Deaf.  I f  you have any q u e s t io n s ,  p lease  f e e l  
f r e e  to  c a l l  Mrs. Faye Melancon or Mr. S a l lo p  in the  P r i n c i p a l ' s  O f f i c e .
Your cooperat ion and prompt response  i s  app rec ia ted .
S i n c e r e l y ,
Charlene M. Bishop
 _______ __________ has my permission to  p a r t i c i p a t e  in
CChild's name) Charlene B ishop's  s tudy .
 ^ _______ __________ does not have my permission to p a r t i c i p a t e
CChild's name) in Charlene B ishop's  s tudy.
( S i g n a t u r e  o f  P a r e n t )
STUDENT INFORMATION SHEET 
Teacher’ s name  Room #
Student 's  name_________________________________  Bir thdate___________ Age
Grade__________________  Reading Level________
(Stanford Achievement)
Hearing Acuity  in d e c i b l e s :  Right Ear______________ Left Ear
Age o f  o n - s e t
Primary method o f  communication
APPENDIX B 
Sample o f  Test ing  Instrument
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STORY IN THE REGULAR MODE: D04
In 1807, Robert Fulton took the f i r s t  long t r i p  in a steamboat„
He went one hundred and f i f t y  m i l e s  up the Hudson River.  The boat went 
f i v e  m i le s  an hour. This was f a s t e r  than a steamboat had ever  gone before .  
Crowds gathered on both banks o f  the r iv e r  to  see  t h i s  new kind o f  boat 
to  by. The fishermen did not l i k e  the  boat .  They were a fra id  th at  i t s  
n o ise  and sp lash ing  would dr ive  away a l l  the f i s h .
7 9
STORY IN THE WORD-BY-WORD MODE: D04
In_______________________1807,_______________________ Robert
Fulton took the
f i r s t long t r i p
in a steamboat.
He went one
hundred and f i f t y
m iles up the
Hudson River.
The boat went
f i v e m iles an
hour. This was
f a s t e r than a
steamboat had ever
gone before .
Crowds gathered on
both banks o f the
r iver to see t h i s
new kind o f boat
go by. Fishermen
did not 1 ike the
boat . They were
a fr a id th at i t s
noi se and splash ing
8 0
would_______________________dri ve_______________________away___________________
a l l the f i  sh.
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STORY IN THE SYLLABLE-BY-SYLLABLE MODE: D04
Ful
1 wv/ 9
ton took the
f i r s t long t r i p
in a steam boat.
He went one hun
dred and f i f t y
miles up the Hud
son Riv e r .
The boat went
f i v e m i l e s an
hour. This was
f a s t er than a
steam boat had
ever gone be
f o r e . Crowds
gath ered on
both banks o f
the r iv er to
see t h i s new
kind o f boat go
by. The f i s h
er men did not
1 i ke the boat.
They were a
fra id that i t s
8 2
noise and splash
ing would dri ve
a ...........  way . _____ a l l the
f i s h .
8 3
I
STORY
n
IN THE LETTER-BY-LETTER MODE: D04
1 8
0 7 , R 0
b e r t
F u 1 t
0 n t 0
0 k t h
e f i r
s t 1 0
n g t r
i p i n
a s t e
a m b 0
a t . H
e w e n
t 0 n e
h u n d
r e d a
n d f i
f t y m
i 1 e s
u P t h
e H u d
s 0 n R
i v e r .
T h e
84
b
0 a t w
e n t f
i V e m
i 1 e s
a n h 0
u r„ t
h i s w
a s f a
s t e r
t h a n
a s t e
a m b 0
a t h a
d e V e
r q 0 n
e b e f
0 r e .
C r . . . . . .  0 w
d s a a
t h e r
e d o n
b 0 t h
b a n k
s 0 f t
h e r i
8 5
v   e   r  t
0 s e e
t h i s
n e w k
i n d 0
f b 0 a
t g 0 b
y » t h
e f i s
h e r m
e n d i
d n 0 t
1 i k e
t h e b
0 a t„
T h e y
w e r e
a f r a
i d t h
a t i t
s n 0 i
s e a n
d s P 1
a s h i
n g w 0
u 1 d d
8 6
r i v e
a w a y
a 1 1 t
h e f i
s h„
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COMPREHENSION TEST: D04
_______________________Subject _______Age ____________ Grade
_______________________Time________________Primary Method o f  Communication
Robert Fulton
In 1807s Robert Fulton took the f i r s t  long t r i p  in a steamboat,, 
He went one hundred and f i f t y  m i les  up the Hudson River„ The boat went 
f i v e  m i le s  an hour. This was f a s t e r  than a steamboat had ever  gone be­
f o r e .  Crowds gathered on both banks o f  the  r i v e r  to  see  t h i s  new kind 
o f  boat go by. The fishermen did not l i k e  the  boat .  They were a fra id  
th a t  i t s  n o is e  and sp lash ing  would dr ive  away a l l  the  f i s h .
Questions
(1) What did Robert Fulton do 
in t h i s  s tory?
(2) What kind o f  boat was i t ?
(3) What r i v e r  was the  t r i p  
made on?
(4) How f a r  did the boat go?
(5) How f a s t  did i t  go?
(6) Who did not l i k e  the boat?
(7) What were the  fishermen  
a fr a id  would happen?
Answers
(took the  f i r s t  long t r i p  in a 
steamboat)
(a steamboat)
( the  Hudson River)
(one hundred and f i f t y  m i l e s )  
( f i v e  m i le s  an hour)
(the  fishermen)
(the  n o i s e  and sp lash ing  would 
dr iv e  away a l l  the  f i s h )
8 8
SCORING CHART 
Levels  2 ,  4 ,  6
Word
Count Story F i r s t  Line
50 GA2 One morning a boy made a boat
55 D02 Six  boys put up a t e n t  by the
52 DX2 One morning Jack woke up l a t e
50 DS2 Three boys b u i l t  a house in the
74 DL2 A boy was hurt on our s t r e e t
50 GB2 A boy had a wagon. He ran
75 DS4 About one hundred and f i f t y
78 D04 In 1807, Robert Fulton took
104 DL4 Large k i t e s  have been used for
72 GB4 Twelve boys were wait ing  in
68 GA4 It  was pet day a t  the f a i r .
76 DX4 The f i r s t  t r a i n s  were pul led
98 DS6 Basketbal l  i s  one o f  the
110 D06 Golf o r ig in a t e d  in Holland
107 DL6 Fai lure  to  plan fo r  s u i t a b l e
59 GB6 All o f  us admire,  the great
66 GA6 Hundreds o f  years  ago
102 DX6 Every four  y e a r s ,  a t h e l e t e s
8 9
STUDENT RESPONSE SHEET
NAME________________________________   LEVEL________________________
STORY CONDITION TIME COMPREHENSION SCORE
OTHER
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C h a r t  o f
Story Arrangement for  Test Packets
Mode
Packet
I
Packet
n
Packet
III
Packet
IV
Packet
V
Regular DO DO DO DO DO
Regular GA DX DS DL GB
Word DO DO DO’ DO DO
Word DX DS DL GB GA
Syl l a b l e DO DO DO DO DO
S y l l a b le DS DL GB GA DX
Letter DO DO DO DO DO
Letter DL GB GA DX DS
D = Durrell A n a lys is  o f  Reading D i f f i c u l t y  (Paragraphs)
G = Gray's Oral Reading Test  (Paragraphs and T es t s )
VITA
Charlene Barker-Ward Bishop was born September 11 , 1938, in 
H o llen d a le ,  M i s s i s s i p p i .  She rece ived  a Bachelor o f  Science  degree in 
Education from Louis iana S ta te  U n iv e r s i t y  with a major in speech in 1962,  
and a Master o f  Science  with a major in Library Science  from Louisiana  
S ta te  U n iv e r s i t y  in 1972, Her Doctor o f  Philosophy degree in Education,  
with an emphasis in Educational Media and a minor in Library S c ie n c e ,  i s  
a l s o  from Louisiana S t a te  U n iv e r s i t y ,  Her p ro fe s s io n a l  career  inc ludes  
three  years  as a secondary teacher  and l i b r a r i a n  on the Flathead Indian 
Reservation in Montana, three  years  as a teacher  and l ib r a r ia n  in the  
public  school system in Louis iana ,  and seven years  as a t e a c h e r ,  l i b r a r i a n ,  
media s p e c i a l i s t ,  and su perv is in g  teacher  a t  the Louisiana School for  the  
Deaf.  She i s  immediate past  p res id en t  o f  the  A sso c ia t io n  o f  Resource 
Personnel Serving the Hearing Impaired (ARPSHI), and i s  s ec r e ta r y  o f  
the Conference o f  American In s tru c to rs  o f  the Deaf, She i s  cu r re n t ly  
D ir e c to r ,  Louisiana Learning Resource System/Hearing Impaired-Visually  
Impaired S t a te  Depos i tory ,  D iv i s io n  o f  Spec ia l  Educational S e r v ic e s ,  
Louisiana S ta te  Department o f  Education.
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